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ELECTRICAL REVIEW. ELECTRIC COOKING AND HEATING. 
Vol. LEXVIL] CONTENTS: September 24, 1916, THE tendency to follow on the beaten track may be 
Blectric Cooking and Heating ... in the development of almost all new industries 
CONG and inventions ; we feel our way from step to step, groping 
German Influence S87‘ ore or less blindly, often retracing our steps to branch off 


in another direction—and in the long run we arrive at 
results which, in the light of later knowledge, frequently 
appear to be the perfectly obvious outcome of quite early 
stages in the process of evolution. Thus, for example, the 
first railway coaches were designed very much on the lines 
of the existing road vehicles, and only by slow degrees 


acquired new forms and characteristics; the electric 


radiator still tries to resemble a coal fire, and the electric 
oven has usually been in the main a gas oven electrified. 
The march of progress, however, is introducing us to new 
ideas and new methods, and modifying our innate pre- 
judice in favour of things as they are. 

The fact that an egg could be cooked in boiling water 
did not directly reveal to us the deduction that meat in 
general could be cooked at the same temperature, or lead us 
to the conclusion that most of our cooking could be accom- — 
plished in a similar way, and consequently we have 
adhered to the established practice of countless generations 
when attacking the problem of electric cooking. We 
are, therefore, somewhat taken aback: on learning 
from an Australian correspondent that the egg- 
boiling system of cookery has been seriously con- 
sidered-on the west coast of America, and has been 
brought to a remarkably high pitch of efficiency. The 
ingenious apparatus which has been evolved is described in 
our “ New Devices” columns, and merits commendation on 
the score not only of its novelty and efficiency, but also of 
the simplicity of its construction and mode of operation. 
The system has obvious limitations, and cannot be expected 
to fulfil all the functions of a well-designed electric oven 
of the customary type; on the other hand, it has advan- 
tages which the latter does not possess, and which should 
render it invaluable in many households. From the figures 
given by Mr. Fisher, it is clear that the cost of cooking 
with this type of oven is less than half the cost with gas, 
whether we take the prices of gas and electricity that he 
gives, or reduce them to the rates prevailing here— 
roughly, two-fifths of those quoted; the low cost of elec- 
tricity in this case is largely owing to the diminished loss by 
radiation and convection, due to the low temperature 
employed. The automatic regulation is another very valu- 
able feature of the device, solving as it does the much- 
debated question whether it is better to try to teach the cook 
the use of a thermometer, or to trust to her common-sense, 
which is a decidedly doubtful quantity. 

We do not suggest that this type of cooker would be 
suitable for an establishment where the magnitude 
of the culinary operations or the means of the owner war- 
ranted the employment of a competent cook and the installa- 
tion of a complete ontfit of cooking appliances ; but where 
the mistress of the house herself performs all the domestic 
duties of a small household, the liberty of action and 
the freedom from all ‘anxiety as to the progress of the 
cooking afforded by this method should prove an immense 
convenience to her, while the load resulting from the use 
of such cookers, inherently possessing a good load factor and . 
small maximum demand, would be a most desirable one 
from the station engineer’s point of view. We commend 
the idea to the attention of British manufacturers as offer- 
ing a very promising field for their enterprise. 

We wish to bring to their notice also the article on 
efficiency in connection with the electrical heating of water, 
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which appears elsewhere in this issue. The necessity of 
attention to small details in design, which might seem 
trivial, but are really important, is clearly demonstrated, 
and we think that designers of electrical apparatus for 
this purpose will find it worth their while to study the 


suggestions that are put forward. 


THERE has been a period of firmer 
Coppers markets in copper duting the last few 
weeks, but, for all this, there seems to have been little 
improvement in the underlying conditions of the market in 
the United States. The dominant factors are regular pro- 
duction, and an enormous falling off in European consump- 
tion. Competent authorities are of opinion that during the 
month of August—even assuming that the United States 
home consumption was equal to that of the largest month 
on record—there must have been an increase in the stocks 
of refined copper held by refiners there of about 12,000 to 
18,000 tons. It would appear, therefore, that the exports 
from the United States must either increase very sub- 
stantially, or output must be reduced, before the copper can 
be stated to stand in a sound position. On the other hand, 
the bear account in the London market has been practi- 
cally wiped out, and, apart from manipulative possibilities, 
it really needs no common courage to buy copper for the 
rise under the conditions at present ruling. The disparity 
between the prices of standard copper and refined copper is, 
moreover, @ disturbing consideration, therefore it isa matter 
for satisfaction that farther quantities of rough copper 
have been purchased here by the Government, and will 
be shipped to America for refining, the finished product 
being returned to this country. The statistics just issued 
were certainly better than had been expected, there being a 
reduction in the total stocks in England and France of over 
2,000 tons during the first half of the month, while the 
European visible stocks underwent an almost identical 
reduction. 

The greatest interest has been, and is still, paid in 
Australia to the efforts made by the authorities there to 
wipe out German interests in all departments of the Austra- 
lian metal industry, and the Australian Mining Standard 
- is taking a leading part in the agitation conducted there 
against all companies interested in the Australian metal 
trade and having Teutonic connections. It is beyond dis- 
pute that German influences have for many years pre- 
dominated in the Australian metal trade, and’ the fact that 
this condition of affairs arose entirely from the blindness 
and indifference of British interests, seems now to have 
spurred the latter on to recover that dominance in the in- 
dustry which it should never have lightly forfeited. That. 
the Australians are inflexibly determined to drive out all 
interests smacking of Germany is a matter for patriotic con- 
gratulation, although whether the Commonwealth Govern- 
ment will succeed in their endeavours to establish firmly a 
metal exchange which can approach in importance that 
already existing in London, is a matter upon which there 
may easily be two opinions. The Federal Attorney- 
General is prompted by the very natural desire to preclude 
all Australian metals getting into the enemy’s hands, or 
into the hands of neutral friends of the enemy, and to pre- 
vent British and allied buyers being exploited by the mani- 
pulation of the market,'while having in view the preparing 
of the way for the control of the industry after the war by 
British firms. Meantime, the Melbourne Metal Exchange 
is to be under the direct control of the Commonwealth 
authorities, and the closest scrutiny will be kept upon all 
exports. 

The prime factors in the Australian metal trade were of 
course the Metall-Gesellschaft and Aron Hirsch & Son, both 
of Germany, who were represented there by local houses. It 
is against these and the British connections of the first 
named, Messrs. Merton, that the activities of the Common- 
wealth Attorney-General and the Commonwealth Press are 
mainly directed. There can be no question but that a very 
strong case has been made out by the Commonwealth autho- 
rities as against German interests and German influences, 
and there can equally be no doubt whatever that these 


interests and influences can find no place in Australia for 
years tocome. Australia has complained bitterly that her 
soldier citizens should have fallen in thousands by means of 
Australian copper, lead and spelter, and they are running no 
risks of any repetition of this state of affairs. Possibly in 
years to come the bitterness may subside, but all patriotic 


_ Britons are agreed in this, that the best place for Germans 


to-day is Germany, and that the Australian Commonwealth 
has no use or countenance for the type of people which has 
developed under the régime of ‘ Kultur,” and whose 


political perfidies and military atrocities reek to High 


Heaven. 


Apart from the home production of 

eo electrical machinery and apparatus in 

* ‘Italy, the market in that country for 

some years past, as has repeatedly been shown, has been 
largely dominated by German and Swiss firms, and on the 
entrance of Italy into the war arena at least one company 
in Italy felt constrained to give public intimation that 
Teutonic interests were not concerned, or were no longer 
concerned, with the undertaking.” On the conclusion of the 
war it will only be natural for the Swiss firms to endeavour 
further to extend their export trade with Italy, whilst the 
German manufacturers will put forth efforts to recover the 
trade lost during the period of hostilities. But asin various 
other countries so in Italy has a movement been started for 
securing freedom from Germanism. Indeed, the initial 
steps were taken two or three years ago by one of the 
leading banks which, finding Teutonic influence becoming 
rather irksome, adopted measures whereby the withdrawal 
was obtained of the German directors on the board and the 
leading German officials on the staff; and the present war 


’ has merely served to accentuate the desire further to 


eliminate Teutonic interests from the trade of the country. 
Oar advisers in Italy have frequently affirmed that if 
British firms are to replace their hostile competitors a 
radical alteration will be necessary in their business methods. 
According to Mr. R. Bagot, who brought the question 
recently before the London Chamber of Commerce, the 
difficulties in the way of British firms are as follows :— 

1. The high prices of British goods as compared with German 
articles of the same kind and of little inferior quality. 

2. The use of English in correspondence, and English systems of 
coinage, weights and measures, 

3. The failure to grant easy terms of credit and payment, 

4, The lack of travellers. j ; 

5. The want of branches of any important English bank in the 
Italian cities and industrial centres, 

Mr. Bagot has brought forward the problem from a 
general point of view, whilst the engineering standpoint 
was raised several months ago by an English engineer who 
has resided in Italy for a period of 10 years. Such a long 
term of years naturally enables a man to speak with 
authority in regard to the Italian market for machinery. 
This engineer, representing as he did a British engineering 
firm, does not go quite so far as Mr. Bagot does, perhaps, 
because, being on the spot, he was engineer and traveller com- 
bined, and could give quotations in Italian currency and 
weights and measures. What he states is that no English 
firms will be able to keep pace with the Germans unless 
they change their business methods in the engineering trade 
as well as in all other branches of trade, and that English- 


‘men never occupy the first place in Italy. The Germans, 


he declares, actually offer more for the money, and if the 
quality of their goods in some cases is less satisfactory this 


defect is equalised by their conditions of payment ; and 


they accommodate’ themselves to Italian conditions in a 
manner which is rarely the case with Englishmen. The 
requirements are consequently cheap and good machinery 
and long credit, and in this connection surprise is manifested 
at the small percentage of bad debts incurred. If the 
Germans are entirely beaten.in the war the engineer con- 
cludes that they will still remain a factor the importanc? 
of which cannot be under-estimated in regard to the Italian 
market. These statements deserve the serious considera- 
tion of those British firms who hope further to promote 
trade with Italy which is now anxious to shake off the 
German yoke for ever. 
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THE now well-known determination 


se of Russian manufacturers to secure 
emancipation as far as possible from 


Influence. 

German industries has been followed by 
the adoption of preliminary measures by the legislative 
assembly in the same direction. For this purpose the 
Duma recently decided to appoint a Commission to inquire 
into the best means for combating the systematic 
penetration of Germany in all the departments of Russian life. 
The Commission has. just met for the first time and settled 
its working plan by resolving to divide the labours among 
four sub-commissions. The first has been entrusted with 


the examination of all documents submitted to the Com-. 


mission ; the second has to deal with the German incursion 
into agricultural operations ; the third with the contest 
against German monopolies in industry, commerce and 
finance ; and the fourth with questions concerning the 
Baltic provinces. It will be obvious from the scope of the 
inquiry that the proceedings will be of a prolonged character, 
but with the assistance of the leading representatives of the 
industries concerned the foundation should be laid for the 
elimination of the German element from Russia. The most 
important problem from the Russian point of view, having 
regard to the past dependence upon Germany for the 
absorption of an enormous amount of agricultural produce, 
is the discovery of new markets for the products of her soil, 
as in that event the new markets would, or should, be able 
to send manufactures in exchange and thus tend to oust 


* Germany from the Russian market. Failing these markets 


Germany in all probability will continue largely to 
monopolise the Russian import trade, in so far as the 
Raisians do not help themselves by developing their own 
manufacturing industries, and thus rendering themselves 
more independent of commodities of Teutonic origin. 


= Ovr contention that the lay Press 
nesta would do well to include on its staff at 
Press. least one member with a smattering of 
scientific knowledge was once more 
fully justified by a report which some of our daily con- 
temporaries rashly published last week. It related to an 
Italian engineer, residing at Marseilles, who had “ solved 
the problem of maintaining a body suspended in space 
absolutely motionless”; his apparatus “is four metres 
long, 75 cm. in diameter, weighs 95 kilograms, and can 
raise 45 kilos . it can remain for 24 hours in the 
air, and come down at a point 200 kilometres from its 
starting point.” “The apparatus can be set in motion at 
a prodigious speed in any direction whatever, and can be 
stopped at any point, and all this is to be accomplished 
without any mechanical motive power, but merely 
with the use of the Hertzian waves. The principle 
of this invention, the telegram adds, is based on 
the special distribution of electric and magnetic forces,” 
&c. The Daily Chronicle headed its announcement “ Law 
of Gravity Set Aside.” Certainly, asa practical j ke on 
the daily Press it is not without a humorous aspect, but 
that is not what the Chronicle means. 

Now, any fool engineer can see at a glance that this 
report is pure and unadulterated piffle—an invention indeed, 
but not a discovery. The statement is as fanciful and fan- 
tastic as Jules Verne’s story of a journey round the moon, 
without, however, the basis of fact and feasibility which that 
gifted author ‘always built upon. To the classical experts 
of the daily Press, whose scientific education has presum- 
ably been confined to the views of Aristotle and Archimedes, 
such fables present no difficulties ; but they are supposed to 
educate the public ! ’ 

If the editorial offices harbour no tame scientists, why 
do the Editors not avail themselves of the assistance of 
their technical colleagues? We speak not only for our- 
Selves, but also, we feel sure, for the teclinical Press in 
general, when we say that an inquiry on the telephone as to 
the merits of such reports would be gladly answered, with- 
out a thought of remuneration ; for we wish to see in the 
daily Press only the truth regarding scientific and engineer- 
ing matters, and for this purpose our services are always at 
the disposal of our non-technical colleagues. 


A MACHINE FOR SCALE-MARKING OF 
INDICATING INSTRUMENTS. 


[COMMUNICATED. ] 


THE marking of scales for indicating instruments, such as 
voltmeters, ammeters, and wattmeters, &c., is usually 


carried out by hand, as it has been found that even identical 


instruments give slightly different characteristic curves 


which would render stereotyped printed scales too 


inaccurate. 

In addition to this drawback, a tremendous number of 
patterns would be required, not only on account of the 
many ranges asked for by-clients, but also because of the 
ever-growing multiplicity of sizes and shapes. 

Now, it is a matter of experience that hand-marked 
scales are not always satisfactory, while their cost is a 
rather serious item in the labour bill of the individual 
instrument. 

These considerations have led tothe adoption by various 
makers of mechanical devices, in order to obtain better 


_ work, to reduce the cost of labour, and to turn out work 


more expeditiously than is possible with the old methods. — 

A common procedure in scale-marking, which is now very 
largely superseded, consists in putting a blank scale on the 
instrument, and in first of all marking the length of the 


pointer in three positions, so as to be able later on to find 
the centre of the circle of which the end of the pointer 


traverses an arc. 
The next operation is to fix an evenly-divided and 
numbered auxiliary scale to the blank one on the instru- 


ment. Of course, instruments would rarely be taken singly ; 


usually several dozens, or as many as possible of the same 
range, would be connected in parallel or series, according to 
whether volt or ammeters are being dealt withh = = 
After the covers are put*on, the instruments are properly 
leveiled, and the zero positions of all the pointers, as shown 
on the auxiliary scales, as well as a sufficient number of 
convenient (calibrated) readings, are taken down. © | 
From these data, which, for instance, for a 50-ampere 
ammeter, might be in the following form :— : 


Z:ro eee 2°65 30 a. eee 70°3 
20 a, eve 33°7 50 a. eee 1476 


the blank scales on the instruments can be marked in 
pencil, and the draughtsman can now proceed to con- 
struct the scale according to the particular style adopted by 
his firm. He will first find the centre mentioned above, 
then trace the necessary concentric lines with compasses 
and pen, and after this sub-divide the scale. 

This sub-division, at least in the case of instruments 
having quadratic characteristics, will be more or less 
guesswork, but this is usually considered near enough for 
practical requirements. 

If a special accuracy is guaranteed for a certain part of 
the scale, it will be necessary to take more calibrated 
readings than we have mentioned for the sake of illustra- 
tion, and to plot a curve from which intermediate points 
can be obtained. 

The method outlined above has its obvious disadvantages, 
and one of the most important is that the calibrated read- 
ings taken by means of the auxiliary scale have to be marked 
on the blank, which means two possible mistakes, one in 


readi’g and one in marking, or, at least, the introduction | 


of two small errors due to the human equation. 
These errors are being added to by the draughtsman, so 
that the resulting scale may be out by more than is 


‘admissible, unless skilled and very reliable workers are 


employed. Such workers, however, are not too plentiful, and 
as mentioned before, reduction of cost being a desideratum, 
the utilisation of mechanical means becomes imperative. 

Of the various methods in use, we propose to deal with 
one which only requires a skilled observer to take the cali- 
brated readings, while all the other operations in producing 
the finished scale can be carried through by unskilled female 
labour. The method presupposes that all the instruments 
are standardised, especially as regards length of pointer, and 
that all scales of the same size and type are immediately 
interchangeable. 
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The difference from the old method starts with the first 
operation, inasmuch as no blank scales are put on the instru- 
_ ments. Instead auxiliary scales, which are standard in 
every respect as regards mounting, fixing holes, &c., but 
which are evenly divided into, say, 150 divisions, covering 
a sufficient angle, are used. 
If the types 
have been sufficiently developed, it will be possible to 
arrange for beginning and end of the scales to be in absolutely 


identical positions, and in such cases intermediate calibrated ° 


readings only need be taken. 

When turning out large quantities, the data obtained 
when calibrating should be entered on printed cards pro- 
viding space for all necessary particulars, and also, at least 
for some types of instruments, squares for plotting curves. 
These cards are indexed and filed for reference after the 
firat set of scales has been completed. — 

We have now to describe the little machine which does 
this work with the help of the data supplied on the cards. 
The machine consists mainly of a turntable of suffictent 
diameter to take the largest scale to be made, and is pro- 
vided with means to fix scales of various sizes and 
patterns. 

The circumference of the turntable is divided in a con- 
venient number of divisions, say z, which are marked from 
© to x. The turntable can be rotated by means of worm 
and wheel, the ratio being so chosen that, say, 1/2 revolu- 
tion of the turntable —that is, one division on the scale— 
corresponds to one complete turn of the worm. By arranging 
a wheel on the spindle carrying the worm, and dividing the 
eircumference of this wheel into 10 or 100 parts, one or 
two decimals can easily-be introduced, and, if backlash is 
properly guarded against, and indices (on the circumference 
of the turntable and the wheel) are provided, it is possible 
to reproduce any particular position of the turntable any 
number of times with a high degree of accuracy. 

Over the turntable, in the direction of a diameter, the 
tracing or printing apparatus is suspended. It is fixed to a 
bracket connected to the base on which the turntable is 
pivoted. 

In the case of a pen being used, this can move radially in 
relation to the turntable, the length and width of stroke 
being regulated by ratchets actuated from a lever provided, 
which is worked with a reciprocating movement by the left 
hand, while the right hand sets the turntable by means of 
the decimal wheel, in accordance with the data on the cards 
referred to. 

In another type of machine type-wheels are used, and all 

strokes forming divisions and sub-divisions are actually 
printed. 
_ The auxiliary scales mentioned are all produced on the 
machine, and with care it is easy to arrange several 
machines in such a way as to make the scales turned out on 
them interchangeable. 

There remains to explain how the sub-divisions are 
obtained. To this-end a transparent slide is utilised, which 
is divided as shown in the illustration below, and, further, a 
movable index is pivoted in the centre of the turntable and 
is capable of being fixed in any point to the scale of the 
latter. 


o 1 2 3 4 5 6 ers 8 9 10 
Division of Transparent Slide, 


The slide shown above would be suitable for subdividing 
into 10 equal divisions, and is so arranged that it can be 
exchanged at a moment’s notice for another one. This 
_ provision is useful if different types of instruments are dealt 


of instruments dealt with in this fashion — 


with by the same machine, as it is then easy to use slides 
divided according to the particular characteristic curve of 
each type. 

The slide is movable in the direction of the arrows, 
and perpendicularly in relation to the plane of the turn- 
table.. The distance between 0 and 10 must be slightly 
more than the longest distance—to be sub-divided into 10 
divisions—between two calibrated points on any scale likely 
to be wanted. ~ 

Using the data given in our example, we will now proceed 
to print a scale on the machine. 

The first operation is to fix a blank scale to the turn- 
table. The machine having been adjusted beforehand to 
obtain the proper lengths and widths of strokes and to 
ensure the latter being in the right position, the operation 
to follow would be to determine the z2ro. This, in our 
case, is at 2°5 of the turntable scale, and the decimal wheel 
is turned until the indices indicate exactly this position, 
Now the first stroke is printed by pulling the respective 
lever, care having been taken that the ratchets governing 
length and width of stroke are properly set. 

The next point to be marked is, say, 10 amperes, situated 
at 15:2, and its location is found by turning the decimal 
wheel accordingly. 

As from this point our’ scale is to be sub-divided to 1 
ampere, the slide now comes into action. 

The vertical (zero) line of the slide will be found on 
15:2, and the slide is now moved vertically until the slant- 
ing line 10 passes through point 33°7 on the turntable 
scale. For greater accuracy in reading, the use of a magni- 
fying glass is advisable (as in Kelvin balances). 

The distance from 15:2 to 33:7 is, through the foregoing 
operation, divided into 10 equal sections, and the corres- 
ponding strokes can be printed on the scale. To this end 
the movable index referred to is fixed on 33°7, then the 
decimal wheel is turned until the slanting line 9 coincides 
with the movable index, when the first sub-divisional stroke 
can be printed. This done, the decimal wheel is again 
turned, and the process mentioned repeated with slanting 
line 8, and so on until all sub-divisions are formed. 

. The next interval 33°7—70°3 dealt with in the same 
way, and so forth, until the scale is completed. 

The concentric lines, also the figures and the wording, 
can either be printed by hand or, if the quantities warrant 
it, stocks of stereotyped printed scales, either paper covered 
or enamelled can be kept. Of course, z2ro and end posi- 
tion only would be marked on these scales. 

In the case of engraved scales the engraving tool or tools 
are worked direct by the machine, or where chemical 
engraving was resorted to, the tracing would: be done by 
means of a pen (on the machine), and the ink used would 
have to be capable of withstanding the acid in the subse- 
quent etching process. 

The machine and method outlined are also applicable with 
slight modifications to transparent scales and to edgewise 
instruments. Of course, the machine itself can do nothing ; 
a very carefully thought-out organisation is required, but 
given this, the results obtained are remarkable. 

The present writer found it possible to work the whole 
scheme with girls, and it was really astonishing to see how 
quickly, under proper instruction, they developed into 
reliable workers. 

The system of instruction followed was to show every 
operation down to the minutest detail, exactly in the form 
which experience showed to be the quickest and most 
efficignt, and to insist on its being invariably followed. 
- Workers who could not, or would not, suppress extra turns 
of their own, if it were ever so slight a deviation from the 
regulation procedure, would be given other work or 
dismissed. 

The advantages of the system of szale marking outlined 
above are important. Not only can unskilled female labour 
be employed throughout (with the possible exception of the 
taking of the calibrated readings), but the results are much 
superior to those obtained with the old method. 

The accuracy is obviously much greater, since calibrated 
readings are only taken once, so that the human equation 18 
only introduced once ; all other work is purely mechanical, 
and can be rendered as accurate as may be desirable. 

One of the chief merits of the system is undoubtedly that 
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a permanent record of all scales and their accuracy is 
obtained (the checkers putting their remarks conveniently 
on the original calibration cards), which affords a continuous 
control over the instruments turned out, and is most helpful 
in case of disputes, or when considering alterations or 
improvement of types. 

This permanent record, properly filed, also makes it pos- 
sible to reconstruct any scale at a moment’s notice, a con- 
tingency which may arise at any time, but which usually 
means @ return of the instrument in question to the works. 

The present. writer remembers cases where, in order to 
save duty, large quantities of instruments and scales were 
sent as separate consignments, and where not infrequently 
the scales, being packed in a very small case, were mis- 
laid or lost in transit. In those cases it was very much 
appreciated both by maker and client that there was no 
need to return the instruments, but that new scales could be 
shipped out practically by the next boat. 


INSURANCE AGAINST HOSTILE AIRCRAFT. 
[BY OUR LEGAL CONTRIBUTOR. ] 


Many of the daily papers have recently dealt. with the 
all-important question of insuring against damage caused 
by hostile aircraft. No doubt most pradent readers of the 
ELECTRICAL REVIEW have insured long ago without 
pausing to inquire whether, in the event of disaster, the 
liability to make good the damage was upon them or their 
landlords; but there may be others who are still 
hesitating. With a view to showing how necessary it is to 
be guided by the maxim, “‘ When in doubt, insure,” it is 
proposed to consider the legal aspectvof the matter. 

The case of the freeholder is simple enough. The 
Government has declared that since the scheme of State 
insurance was inaugurated, compensation for damage caused 
by bombs will not be paid by the State. For the free- 
holder, then, the question is : ‘‘ Shall I make a small money 
payment, and get an insurance company to bear the burden, 
or shall I be my own insurer?” It is said that one of 
the victims of the recent raid upon the “ London District ” 
had stoutly refused to take out a policy, on the ground that 


‘the chance was 1 in a 1,000,000. On the day after the 


raid he found that an unlucky bomb had made him a 
ruined man ! 

In the case of a limited liability company it is beyond 
question the duty of the directors to insure. It is true, as 
was stated in the case of Overend & Gurney v. Gitt ((1872) 
LR5 HL, 480) that “ facts which may show imprudence 
in the exercise of powers. clearly conferred upon directors 
will not subject them to personal responsibility unless the 
imprudence amounts to crassa negligentia;” but where 
there is insurance available at Government rate, it is 
obvious that no director could be charged with extra- 
vagance in laying out the necessary premium. Even 
if his failure to do so fell short of negligence in law, he and 
his co-directors would have a very uncomfortable quarter of 
an hour at the next shareholders’ meeting should the pre- 
mises of the company be destroyed by one of the products 
of German “ Kultur.” 

Coming next to the cases where the incidence of liability 
may present some difficulty, one has to consider the respec- 
tive positions of landlord and tenant. Unless there is a 
covenant “to repair” or “to yield up in repair,” it is 
obvious that the loss must fall on the landlord. On the 
other hand, it was laid down in the middle of the seven- 
teenth century that where a lessee undertakes without 
qualification to keep premises in repair during the currency 
of the lease, he is liable if they are thrown down by 
enemies. In Paradine v. Jane ((1647) Aleyn, 26), 
it was stated that: “Where the party by his 
own contract creates a duty or charge upon himself, he is 
bound to make it good, if he may, notwithstanding any 
accident by inevitable necessity, because he might have pro- 
vided against it by hiscontract. And, therefore, if the lessee 
covenant. to repair a house, though it be burnt by 


lightning, or thrown down by enemies, yet he ought to 
repair it.” 

_ So stands the law as it affects 99 out of every 100 lessees 
in this country. The ordinary fire risk is generally covered 
by a policy taken out by the landlord, the premium being 
paid by the tenant ; but it is now a matter of notoriety that 
the ordinary fire policy is not so framed as to make the 
Nits fa liable for the damage done by an incendiary 

mb. 


The modified repairing covenants which appear in some 
‘eases merit a few words of explanation. Suppose, for 
example, that the following words occur :—‘ Reasonable 
wear and tear and damage by fire alone excepted.” It has 
been held that the words “reasonable wear and tear” do 
not extend .to relieve the tenant from responsibility fcr 
damage caused by overloading the floors of a building. 
So (or, rather, a fortiori), it is conceived that these words 
would not excuse the tenant from liability to make god 
the damage caused bya bomb. As toa fire caused to pre- 
mises which are the subject of a lease containing such a 
clause, it is conceived that the tenant might possibly escape 
liability from the results of a fire howsoever caused. : 

With regard to rent due and.accruing while premises are 
being reinstated, it is important to remember that the 
tenant’s liability to pay rent remains, and in taking out his 
rg of insurance he should remember this important 
act. 

The purely legal aspect of the matter has been considered 
above. Broadly speaking, the tenant is liable and should 
insure ; but the landlord must consider the matter from his 
point of view. True, if the premises are destroyed he has 
a claim against the tenant ; but will it be worth anything ? 
With the premises, the tenant’s stock-in-trade and goodwill 
may be entirely destroyed. There will be nothing left on 
which the landlord can issue execution. He will have 
nothing but a lawsuit on his hands. It is therefore prudent 
for every landlord either to satisfy himself that his tenart 
has insured, or else take out a policy himself. 

There remain a few minor points to consider. When 
deciding the amount for which a policy shall be taken out, 
the business man—say, a dealer in electrical fittings— has 
much to consider besides the actual value of his stock-in- 
trade. He has, upon his premises, numerous files of corres- 
pondence intrinsically valueless but indispensable for his 
business. A barrister or a doctor may carry his business in 
his head ; but the commercial man cannot do so. He should, 
therefore, insure against the prospective loss which he must 
inevitably suffer if his premises are destroyed. ~ 

With regard to electric lighting companies a few words 
may be added. In the first place, it is conceived that the 
suspension of supply owing to the wreckage of a generating ~ 
station would be due to force majeure or inevitable accident, 
which would absolve the company from continuing to give 
a supply. In other words, they could not, in such 
circumstances, be made liable to penalties even if a whole 
town were plunged in darkness. Insurance, however, of 
the entire undertaking would undoubtedly be prudent, and 
the policy should be framed so as to cover the prospective 
loss of consumers during the period of restoration. 

Finally, care should be taken to see that the policy is in 
the same terms as that approved by the Government, in 
that it insures against damage done by hostile aircraft and 
by projectiles fired at them. Recent events have shown 
that anti-aircraft guns do not always hit the marks at which 
they are aimed ; and an English shell crashing through the 
roof is almost as unwelcome a-visitor as the very latest 
product of fiendish Teuton ingenuity. 


Fire.—Considerable damage was done at Redford Bar- 
racks, Edinburgh, by the destruction by fire of the machinery shed 
and a quantity of plant, including dynamos and motors, belonging 


.to Mr, C, Macandrew, builder. 


Panama Exhibition.—Messrs. Worsnop & Co., of 
Halifax, have been awarded a Gold Medal at the Panama Exbibi- 
tion at San Francisco for their exhibit of electric hand lamps, 
electric miners’ lamps, motor lamps, self-starters for motor-care, 
and for their “ Alklum ” accumulators, 
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LONDON AND SOUTH-WESTERN RAILWAY 
ELECTRIFICATION. 


THE decision of the directors of the London and Soutk- 
Western Railway Co. to adopt electrical working on tkeir 
suburban system was announced about three years ago, and 
some particulars of the scheme—one of the most importent 


the conversion of about 47 miles of route, equivalent to about 
140 miles of single track, has been undertaken, the lines 
which are being electrified being shown on the accompanying 
plan (fig. 3). The system adopted was direct current at 
600 volts with a third-rail conductor, this enabling traffic 
to be exchanged with the Metropolitan District Railway. 
The company decided to generate power for itself, and has 
put down a power station alongside the railway at Durnsford 
Road, near Wimbledon, which is now practically complete : 


Fig. 1—Powerr House, CAr-SHED, AND Line oF THE LONDON AND SOUTH-WESTERN RAILWAY Co. 


Fig, 2.—L. AND S.W. RAILWAY THREE COACH ELECTRIC TRAIN. 


Photos by] 


in this country—were given in our issue of December 13th, 
1912, which were amplified in the following year (Novem- 
ber 7th, 1913), when the work was put in hand. As then 
set forth, the complete scheme embraced the network of 
lines extending from Waterloo station to Hounslow, 
Shepperton, Guildford, Epsom and Wimbledon, a total 
length of 246 miles of single track, but in the first instance 


[Topical Press Agency, 


a view of the exterior is given above. The electrification 
of the lines is also approaching completion. The work has 
been carried out under the supervision of Mr. H. Jones, the 
company’s electrical engineer ; Sir Alex. Kennedy and his 
partners are consulting engineers to the company. 

The trains are equipped for multiple-unit working, and 
are made up in three-coach units, each set consisting of two 
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motor coaches with a trailer coach permanently close- 
coupled between them; these sets will be used alone or 
made up into six-coach units in accordance with the require- 
ments of the traffic. One of the sets is illustrated here- 
with. The original rolling stock has been employed, with 
compartments and side doors, the necessary alterations being 
made to accommodate the electrical apparatus. Hach set 
is provided with four motors of 275 H.P. each, arranged in 
pairs on the bogies under the driving compartments at each 
end of the set, and all the electric controlling gear is 
placed in these compartments instead of beneath the coach, 
the company’s engineers preferring this arrangement for the 
sake of the greater ease of access for inspection, cleaning, 
and adjustment. 

The power station is adjacent to the River Wandle, 
from which water is obtained for condensing purposes. 
Two ferro-concrete ducts bring the water to the station 
and return it to the river. During periods of pro- 
longed drought the supply of water from the river 
will be insufficient, and at such times a part, or. 
the whole, of the circulating water will be pumped 


CYBRIDGE 


PARK 
Fic, 3.—PLAN OF LINES NOW BEING ELECTRIFIED, 


over cooling towers, the tops of which may be seen in our 
view. 

The formation of the ground, which slopes from the 
railway towards the power house and the river, has greatly 
simplified the coal-handling arrangements; it has been 
found practicable to dispense with all the usual coal- 
conveying plant, and to discharge the coal from railway 
trucks directly into overhead bunkers in the boiler house. 
The viaduct constructed for this purpose, which may be 
seen in the illustration, is for the greater portion of its 
length provided with open decking, so that coal can be dis- 
charged from the trucks directly on to a reserve storage 
space under the viaduct; this space, which is bounded 
by a low retaining wall, has a storage capacity of about 
10,000 tons of small coal. As the ashes are drawn from 
the boiler-house basement into an overhead receiver outside 
the building by means of a vacuum system, there are no 
coal or ash.conveyers of the usual type throughout the 
station. The viaduct is 550 ft. long and 19 ft. wide, and is 
constructed of ferro-concrete with the exception of a 50 ft. 
steel girder span. 

The power station, which will eventually supply power 
for the whole of the company’s suburban system, is a 
brick building; the boiler house, which runs parallel 
with the turbine house, is 237 ft. long x 130 ft. wide, 
while the turbine house is 257 ft. long x 55 ft. 
wide, and is capable of accommodating plant of 30,000 KW. 
output. 

The generating plant at present installed consists of five 
main and three auxiliary generating sets, with space for a 
sixth main set to be installed when required. The main 
Sets are turbo-alternators of 5,000-Kw. capacity and gene- 
rating three-phase current at 11,000 volts, 25 cycles, while 
the auxiliary sets generate direct current at 220 volts for 
lighting and power. 

Repair and inspection shops for dealing with the electric 
trains have been built close to the power house, and there 
are nine sub-stations on the railway, where the supply is trans- 
formed down and converted to direct current at 600 volts. 


(To be continued.) 


-METAL SPRAY PROCESSES IN 
ENGINEERING. 


By JOHN CALDER. 


(Abstract of paper read before the AMERICAN SOCIETY oF 
MECHANICAL ENGINEERS.) 


Ir is the object of this paper to describe the latest mechanical 
process, the Schoop process, for depositing electro-positive metals 
on iron and steel. Incidentally, the method permits the depositing 
of many other metals and alloys on coherent bodies whether 
metallic or not. 

The process takes its name from M. U. Schoop, an engineer of 
Zurich; who, in collaboration with other inventors, made the 
metal spray an effective coating agent. In the Schoop procers, 
for which the United States patents have just been issued, the 
coating metal adheres to the object chiefly by mechanical 
union, The metal is discharged in hot impalpable particles moving 
with high velocity, and these when directed upon a prepar d 
object penetrate the pores of the latter while the spray is still 
plastic. The coating metal thus dovetails itself into the super- 
ficial pores of the object, and does so in the presence of reducing 
gas which prevents oxidation at the junction of the metale. 


Fic. 1.—DIAGRAM ILLUSTRATING APPLICATION OF REDUCING 


FLAME TO METAL WIBE IN THE PISTOL, 


The evolution of the apparatus has been interesting. The liquid 
metal process involved a large non-portable reservoir of hot metal 
weighing, with the auxiliary parts, over a ton ; the metal dust 
apparatus weighed over 100 lb., while the “ pistol” of to-dsy 
weighs less than 4 lb. 

The principle involved consists, as shown in fig. 1, in feeding a 
fine wire w of any metal into a reducing flame zone Z at such a 
constant speed that the position of the end of the wire E remains 
stationary, the melting rate being exactly equal to the rate of 
feed. Under such conditions the wire end melts a drop at a time 
and each drop at the instant of formation is struck a violent blow 
by an air blast A. In other words, the pistol is a machine gun 
which automatically manufactures its ammunition from a reel of 
wire and bombards the objects to be plated with plastic projectiles 
of extremely small size, ; 3 

The resulting fog or spray of fine metallic particles into which the 
drops are divided takes the form of a diverging cone C with a core 
of reducing gas G in which the particles are entrained, and a 
surrounding sheath of air A which is rapidly expanding and cool- 
ing. Any suitably prepared object placed in the path of this 
metallic spray is plated through impact without undue elevation 
of temperature, 

Fig. 2 shows a section of the commercial spraying pistol now in 
use. The principal parts of the pistol consist of an outer casing 
41, cast of aluminium, with a central projecting tube forming a 
handle, a wire feed mechanism mounted entirely upon the cover 
B, of the turbine chamber, the turbine c, actuating the wire feed 
mechanism, gas, air, and wire nozzles mounted upon the outer 
casing held in position by a hand nut Di, and a removable cover F;, 
which completes the enclosure of the outer casing. : 

Gas and air ducts are drilled in the outer casing. The flow is 
controlled by the tapered valve F provided with a handlec.. The 
wire feed mechanism is actuated by a turbine c, mounted on a 

- vertical shaft running in ball-bearings; a worm is cut in the 
upper end of the vertical shaft and drives by worm wheels the 
horizontal shafts N and 0 (inset), which are provided with worms 
in turn driving the worm wheels P and Q 

The wheels P and Q, fig. 2, are provided with slots to engage the 
projecting lugs of the lower feed wheel R, The upper feed wheel 
8, mounted in the pivoted frame T, is provided with shrouds con- 
trolling the position of the lower feed wheel k. The lower feed 
wheel can be engaged in either worm P or Q by raising a clip I, 
shifting laterally in either direction and locking in by the opposite 
clip. The shift can be readily made by allowing the mechaniem 
to run slowly by a slight opening of the starting valve: 

Pressure is applied to the feed wheels through the pivoted frame 
T by a coiled spring, and controlled by the operator by means of 
the release lever K. The final adjustment of the wire feed is 
controlled by the needle valve mM. The turbine and shaft 
complete is assembled in the outer case and-properly adjusted 
independently of the other mechanism. 

The wire feed is entirely assembled on the turbine cover and, 
when properly adjusted, is secured in position. The wire nczzle 
base U provides an adjustment for position of wire and gas nozzles, 
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and is secured in position by a headless set screw. The upper end 
of the stem of the turbine cover is provided with an annular 
groove, which is engaged by the spring loop v and secures the 
removable cover E; of the case. Loop v provides also a means for 
hanging the pistol on a conveniently located hook. 

The operation of the pistol is as follows: The gas and blast 
nozzle faces B and C are securely clamped to form gas-tight joints 
by tightening the hand nut D:. The end of the central or wire 
nozzle is then 0°015 in. inside the gas nozzle, and the stationary 
melting point of the wire is 0°03 in. inside the air-blast nozzle. 
The wire diameter used is from 00319 to 0°0375 in., except for 
lead and tin which are used in larger sizes owing to their rapidity 
of melting. 


The feed gears having been set in mesh at the apprcximate. 


speed required for the wire selected, the air alone is turned on and 
the speed tested with a short length of wire. Adjustment, if 
necessary, is made by the needle valve, which modifies the speed 


’ 2 ft. per minute plus or minus. 


The end of the wire reel is then threaded through the stock 
receiving tube, between the gripping feed rolls and into the central 
wire nozzle, and the fuel gas pressures from the containers are 
adjusted by the reducing valves and gauges thereon to the tabular 
requirements for the metal to be sprayed. The pressures of the 
fuel gases seldom rise above one atmosphere, and hydrogen or Blau 
gas are the reducing gases usually employed, This gas is now 
admitted by slightly opening the starting valve, and when ignited 
with a match burns quietly as a pilot light. 
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Fig. 2.—DETAILS OF THE COMMERCIAL METAL SPRAYING 


Piston Now In USE, SHOWING TURBINE, WIRE FExD 
MECHANISM, 


The starting valve is then opened up full and oxygen is admitted 
gradually until the flame zone is established. All back-firing is 
avoided by keeping the reducing gas always in excess of the 
oxygen, the ratio being three or four toone. The above move- 
ments are made in rapid succession on a light instrument which 
can be held in one hand, and the spray is started up the moment 
the constant melting position of the wire is reached. - 

The spray so established is essentially a metal plating air-brush, 
the diameter of which, 5 in. from the pistol end, is about 2 in. 
Objects to be plated are operated upon by pointing the pistol 
normally to the surface to be coated at any moment at about 5 in. 
distance, and traversing the pistol across the surface with a regular 
motion. A single coating is about 0°001 in. thick. The operator's 
vision easily guides him in distinguishing between the coated and 
uncoated portions, and also between a first and second coat. 

Two thousandths of an inch well impacted upon a surface are 
just as effective as a much greater thickness, and, of course, 
unnecessary sprayed metal increases the cost, as the latter is 


directly proportional to the thickness, Not only on the score of 
economy, but also to preserve toughness, the coating should be of 
minimum thickness, for the anvil action of the metallic spray on a 
solid metal object is lost above a few thousandths of an inch 
thickness, and a process of cold working follows, which produces 
a — scale readily detachable. In practice this matter is easily 
regulated. 

Fig. 3 shows the pistol held in the hand ready for action, with 
the wire thread in position, 

Gas bombs with fittings and air at 40 1b, pressure are the only 
requisites besides the pistol and its hose connections for plating 
non-metallic objects such as wood, stone, paper, cement, cloth, &c. 
All metallic surfaces should have the scale cleaned off, and their 
pores opened by preliminary sandblasting. 

A surface 1 sq. ft. in area can be sprayed with the common 
metals, 0°001 in. thickness, for a small sum, The total cost for 
German silver is 3} cents, for copper 3 cents, for tin 5 cents, for 
brass 2$ cents, for zinc 2 cents, for aluminium 1} cents, and for 
lead 14 cents per aq. ft. 

Except in the few cases where the impacted metals have a 
chemical affinity, the action of the spray is purely mechanical. Any 
metal wire can be sprayed with varying degrees of fineness by the 
pistol, but a hard metal, such as copper, cannot be impacted with 
the same degree of adherence upon a solid copper object as it would 
be upon a more porous cast-iron object or upon one of the soft 
metals such as lead or zinc, The coatings may be ground, 
polished and buffed like any ordinary metals, but polished spray- 
ings do not offer themselves as economical substitutes for cheaper 
and less adherent platings which are deposited in smooth con- 
dition. 

The applications of the process already made are numerous, 
and new ones are being suggested continually. In this connec- 
tion it should be noted that, though coatings of all the commercial 
metals and of their alloys can be made on any other metal, and on 
almost any coherent object, except articles containing grease, the 
choice of a metal coating should be conditioned by the service 
which it has to render. 

Spraying a metal so that it plates an object gives the coating 
metal no chemical properties it did not possess before. Hence 
sprayed coatings used for protective purposes, rather than for finish 
or decoration, are restricted for resisting acids to lead, for resisting 
air, moisture, sea water, and ordinary atmospheric action to lead, 


Fie, 3.—V1IEW OF A COMMERCIAL SPRAYING PistoL IN HAND 
ReaDy FoR 


tin, zinc and aluminium, and where superficial oxidation of the 
coating is of no importance, copper and its various alloys can be 
freely used also. 

Protective coatings on steel or iron may be either original coat- 
ings of the whole of an object, or any part of it, or local applica- 
tions with the pistol to repair damage or wear of a coating made 
by another process. The repair of the troublesome defects on 


galvanised sheets is an example. The localisation of copper 


deposits on iron and steel for the purpose of the cementation pro- 
cess, and for controlling hardening, is easily and quickly accom- 
plished by the pistol. The results are reported to be much better 
than those obtained from the necessarily irregular and soft electrc- 
lytic deposits, the area of which cannot be absolutely controlled. 
Many engineering structures used in the arts, such as steel and 
iron tanks, girders, and machinery of all descriptions, are subject 
to the action of liquids and chemicals, and corrode rapidly, particu- 
larly at joints. It is not possible to plate such structures by any 
other coating method. In such cases,a metal is selected which 
will resist the corroding agent, and is sprayed on all the seams and 
joints, these having previously been cleaned by sandblasting. In 
many cases the treatment of the joints is sufficient, the solid metal 
resisting oils.and liquors for a long time when the seams are 
rendered free from attack. Railroad and bridge girders can be 
handled by portable outfits to protect them from the atmosphere 
and moisture. This is a large industrial field of application ip 
which lead, tin, and zinc sprayings are used, and proper initial 


. treatment of this kind, or in the field during erection, dispenses 


with all need for repeated painting, 
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, Laundry machinery, dairy appliances, water-heaters and similar 
structures exposed to moisture and chemicals, can be protected 
against corrosion due to electrolysis in many cases by sprayed 
deposits of zinc suitably located, or may be wholly tinned or 
galvanised by the Schoop process, 

Carbon can bs freely sprayed with copper, and that metal can 
be applied in minimum quantity to any piece or portion of a 
piece of apparatus. 

The most recent electrical application is the construction of 
condensers, especially for wireless service. The Schoop pistol will 
spray an adherent coat of copper on ordinary sand-blasted window 
glass. Two-thousandths of an inch is sufficient to produce a 
highly efficient and cheap plate, much superior to rolled tin-foil 
coverings or galvanic deposits of copper on glass. Lead sprayed 


*. glass also furnishes a very cheap and effective condenser 
plate. 


NEW ELECTRICAL DEVICES, FITTINGS 
“AND PLANT. 


Electric Tire Heater. 


Taking advantage of the properties of the transformer, the 
OERLIKON WoRKS have.devised a convenient and useful apparatus 
for electrically heating tires, hoops, toothed gearwheels, &c., 
which have to be shrunkon, The usual method of heating such 
rings with coke fires, &c., is apt to result in a temperature far 
from uniform, and the parts have to be cleaned before they can 
be put in place; gas rings necessitate the use of compressed air, 
and the rings have to be of different diameters to suit the work. 

In the Oerlikon device, which is illustrated herewith, the ring 
to be heated forms the secondary of a transformer, the yoke of 
which can be turned aside, as in fig. 1, to admit the ring, and 
afterwards clamped in place, as in fig. 2. The winding of the 
primary is protected from the heat by a stout layer of asbestos, 


Fig, 1—OERLIKON TIRE HEATER, OPEN, 


and is confined to one of the cores, preferably the one interlinked 
with the work. The yoke is balanced by a counterweight pivoted 
at its centre, in such a way that it can be turned over to the 
opposite end, enabling the yoke to be swung round on the wound 
core, so that rings of too small diameter to go over the winding 
can be placed on the unwound core. The coils are provided with 
terminals to permit of the use of different sections in accordance 


Fia, 2,—HEATER IN USE, 


with the dimensions and material of the ring to be heated, and 
the rate of heating desired ; in the case of metals of low melting 
point, such as lead or white metal, careful regulation of the tem- 
perature by this means is necessary. 

The “shrink” required for a steel tire is from x5 to repo Of 
its original dimensions, and in the case of a tire 700 mm. in 
diameter, an increase of 3 mm. in diameter is sufficient to enable 
it to be put in place, which is obtained by heating it to about 


150°C. Such a tire, weighing 120 kg., was heated from 15° C. 
at different rates, with the following results :— : 


Time in minutes ... 35 180 
Power consumed, KW. oe 172 6°2 22 , 
Energy, KW.-hours ... es, £58 3°62 6°6 
Temperature attained o. 146°C, 111° 127° 


Evidently, therefore, it is economical to heat the metal quickly. 
The device weighs 400 to 440 kg. The tire is heated quite uni- 
formly, and may be of any size that will go over the core and into 
the space between the cores ; straight bars, &c., can also be heated, 
by connecting the ends with a bare copper cable or other 
conductor. 

Another use to which the apparatus can also be applied is the 
removal of tires, which are heated by using a copper cable as the 
secondary and connecting it to opposite points of a diameter of 
the tire. In use it is said to be more economical than gas 
heating. 

For the foregoing information we are indebted to La Revue 


Electrique, 
Revolving-Disk Grate Stoker. 


Automatic stokers of the travelling-grate type, equipped with 
revolving disks in place of chains or grate-bars, in order to allow 
good draught without danger of melting parts of the grate, are being 
manufactured by the KEYSTONE STOKER Co., of Boston, Mass. The 
grate surfaces of these stokers are composed of closely spaced disks 


Fic, 3,—GRATE Bar, SHOWING ONE DISK AND COMPLETE UNIT. 


mounted on parallel square bars, which rotate as they move 


’ through the farnace. The disks do not mesh, and they make two 


or more revolutions during one passage through the furnace, 
thereby causing the disks to be cooled by the air currents entering 
the fuel-bed. As a result, the manufacturer claims that the disks 
have no tendency to melt, and that the fire is gently agitated in a 
ped which aids combustion and prevents mass formation of the 
clinker. 

The links are made with flat bottoms, which enable them to ride 
on the rollers with a minimum amount of friction. Each link 
carries an umbrella-shaped shield cap, which protects it from the 
fire, the shields being held in place by dovetailing into grooves in 
the link. These shields form the upper half of the bearings of 
the bars carrying the disks, and afford a quick means of replacing 
the bars by slipping them out of the links. 

Rotating the bars while in the furnace is effected by pinions 
fitted to one end of the bars, and engaging with rack teeth 
suitably spaced along the bearer-bar, which is also fitted with 
the rollers that support the links, as shown in fig. 4. The 
freshly-supplied fuel that sifts into the ash-pit is reclaimed by 
falling on an apron, and being carried forward by the returning 


disks on to a foot-plate at the front, as shown in the section of the. 


stoker. 
The coal enters under a gate which regulates the fuel supply. 


Circulating water-boxes are provided at the feed-gate and at the 


Fic. 4.—METHOD OF REVOLVING DISK GRATE-BARS. 


bridge wall to prevent fires in the coal-hopper and 
damage to the bridge wall. Dumping grates at the rear are 
eliminated, provision for raising or lowering the back end being 
made by strong eccentrics, which jack the stoker to thicken the 
fire at this point. In this way an excess of air through what 
would otherwise be the thin portion of the fire is prevented. 

Since the fire disks revolve, the tendency for clinkers to stick to 
the grate is avoided, with the result that there is no serious 
plugging of the air spaces. The continual movement of the grate 
keeps the fuel even and in a free state, with the result that high 
draught pressure is not necessary to develop high rates of duty. The 
fuel disks and shields are common castings, so that the renewal 
expenses are low.— Zlectrical World. 
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Line Conductor Clip. 


The awkward problem of attaching a heavy overhead cable 
securely to a porcelain insulator has taxed the brains of many an 
engineer, with results not always satisfactory ; a simple device 
for this purpose has been introduced by’ MEssRs. BULLERS, LTD., 
of 6, Laurence’ Pountney Hill, E.C., which appears to get 
over the difficulty, and has been adopted by several large 
companies on their transmission lines in this country and 
abroad. It consists of a clip of copper or aluminium 
strip (according to the metal of which the cable is made), 
which embraces the head of the insulator and provides for 
securely clamping the conductor in position. It can be fixed 
without special tools other than a screw-driver or pocket wrench, 
and can easily be detached and used again. By the use of atrip 
metal of high tensile strength the weight and cost are reduced, as 
compared with clamps of cast. metal, and the clip possesses a 
degree of flexibility sufficient to prevent the crystallisation of the 
conductor at the point of attachment, which is liable to occur if 
rigid castings are used, The clips are mechanically very strong, 
and can be supplied at short notice to suit.all insulators and sizes 
of conductors. ; 


An Automatic Cooker. 


The idea of an electric oven with automatic temperature regula- 
tion is familiar to us, but rather as an ideal to be aspired to than 
as an actual achievement. A letter which appears in our “ Corres- 
pondence”’ columns to-day, however, brings it before us in the 
latter aspect, and we illustrate herewith the oven to which the 
writer refers, The basis of operation of the apparatus is the 
maintenance of a temperature between 220 and 250° Fah., in which 
respect it differs fundamentally from the “‘fireless cooker,” the 
temperature of which is continually falling. It was demonstrated 
by Mr. Gumaer, in the paper referred to by our correspondent, 
that cooking can be efficiently carried on at a temperature 
below the boiling-point of water, provided that sufficient time 
is allowed for the purpose, and the automatic oven operates 
on the principle of low temperature for a long time, in 
which respect it is, we believe, unique, The food is prepared and 
placed in the oven at any convenient time; the time switch is 
then set for the hour at which the cooking is to be commenced, 
and.the main switch is closed, after which no further attention is 
required until the cooked food is removed from the oven in due 
course. This mode of operation enables the housekeeper to prepare 
the evening meal in the morning, and to leave the house all day, 
with the comforting assurance that a perfectly cooked hot meal 
will be ready on her return. As the temperature is low, and the 
oven is completely closed, vegetables, meat, sweets, &c., can all be 
put in together, and left in for the full time required for the 
longest operation, withoutspoiling those dishes which arecooked ina 
shorter time. The heat losses are reduced owing to the low tem- 
perature, and it ia stated that an actual test showed that during 
three hours’ use the current was on for less than 35 minutes in all, 
the energy costing less than 2d. ata price of 5d. per unit. 

Fig. 5 shows the exterior of the “‘C” type cooker, which is pro- 
vided with a hot-plate on either side of the oven: The hot-plate 


FiG, 5.—StTy.E “C” “Goop HousEKEEPING ” ELECTRIC CooKER, 


heating elements are of nichrome wire, with two heats, and can be 
renewed by anyoneat very low cost. .The cookers are guaranteed 
for threé years, and the oven heating elements are renewed, free of 
charge, if they burn out on a voltage. within 25 volts of the, 
standard pressure. The hot-plate elements are guaranteed for one 
year. It is also guaranteed that the energy consumption will not 
exceed 100 watt-hours per pound of food cooked. 

The shell is of polished steel, with cast-iron ends, &c., nickel- 
plated over copper. The insulating materials are mica and glass, 
and are tested, after completion, with 1,000 volts. Mineral 
wool’ and ground cork are used as. thermal insulators. As 


shown in the cross-section, fig. 6, there are two copper jackets 
forming a double-walled steam chamber, and electrically welded 
together at the joints; between the jackets is contained a small 
quantity of water, and the rest of the space is exhausted of air. 
A phosphor-bronze buckled diaphragm is attached to the bottom 
of the oven. The heating elements are placed directly under the 
outer copper jacket, and when energised convert the water into 
steam, which distributes the heat uniformly throughout the space 
around the cooking vessels ; when the temperature reaches 250° F, 
and the steam pressure about 15 lb. above atmospheric 
pressure, the diaphragm changes its shape and presses a 
loose pin down, which opens the switch contacts and turns 
off the current, When the temperature has fallen to 220° F. 
the diaphragm returns to its former position, and the switch 


Fic, 6.—SECTION OF COOKER, 


A-A-A-A.—Double walled steam chamber, w-w.—A small quantity of water. 
H—Heating element. P—Pin that opens switch contact. 
p—Diaphragm operated by steam pressure. c-o—Switch contacts, 

a, b, c, d—Cooking vessels in contact with wall. 


contacts close again. Long - continued tests show that the 
diaphragm will last without deterioration for ‘ several 
generations.” 

P The drawbacks to this method of cooking’ are obviously the long 
time required for cooking, which is objectionable when a meal is 
wanted in a hurry, and the fact that the method is not the best 
for frying or cooking pastry. The use of the hot plates, however, 
partly overcomes these objections, and there are many undoubted 
advantages in the system. 

The oven is made by the BERKELY ELECTRIC CooKER Co,, of 
228, Monadnock Building, San Francisco, 


New Insulating and Heat-Resisting Material. 


A heat-resisting insulating material, composed chiefly of mineral 
fibre as a base, which is called ‘‘ papco, and is impregnated with 
a binder called “ liquid papco,” is being placed on the market by the 
PRESSED ASBESTOS PRODUCTSCO., 451, West Nineteenth Street, New 
York. The liquid binder is said to possess high dielectric 
strength and heat-resisting qualities, and is, therefore, useful for 
the impregnation of magnet coils, &c. The insulating material is 
made up in densities varying from a substance which is soft and 
fibrous like wood, and which will easily hold a screw, to a hard, 
dense material which will take a high polish. In all densities the 
manufacturers claim that the material can be easily machined. By 
varying the composition the substance is made to withstand tem- 
peratures up to 2,600° F. The material is also being made in a 
plastic form to cover old cables in manholes and splicing chambers 
without disturbing the cables, The material is not brittle, and in 
many respects has the same properties as wood, excepting that it 
does not shrink, warp or slip, and is acid and fireproof, When 
being moulded, it is solidified under heavy hydraulic pressure— 
giving it great density and a fine texture, According to the 
manufacturer, the material is well adapted for making handles for 
aluminium and copper ware, electrical tools and other devices.— 
Electrical World, 


The Uni-Lectric Machine. 


A new departure in the way of a self-contained electric lighting 
set has been introduced by Messrs, WALTER D. Farr & Co., of 43, 
Leicester Square, W.C., who kindly afforded. us an opportunity of 
seeing it at work last week, It. consists of a dynamo, petrol- 
engine, and controlling apparatus. all built into one co-ordinate 


design and mounted on a common bedplate; as illustrated in fig. 7, - 


which is a view from the generator ‘The distinctive feature 
of the system is that no .battery: is used; the engine is kept 


running during the whole time that light is: required, and there- 


fore it is essential to: secure reliability, steadiness of ‘running, and 
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economy in the highest possible degree, together with the utmost 
simplicity of management. Fig. 8, a ghost view of the apparatus, 
indicates its general arrangement. 

The cast-iron frame consists of an open tank on top, hollow 
sides, and a hollow base-plate, all of which form connected 
chambers in which the cooling water circulates. The engine is 
of the single-acting four-cycle type, with a ro sleeve valve, 
and has a bore of 2} in. with 3-in. stroke ; it runs at a full-load 
epeed of 1,950 R.P.M. The fly-wheel, between the engine and gene- 
rator, is provided with fan blades drawing air through the generator, 
and discharging it against the fins of the radiator columns. There 
is only one main bearing, next to the crank, and the bearing and 
journal are both of steel, hardened and ground ; this is a novel 
practice, and would be thought objectionable but for the fact that 
the parts never run in metallic contact, an exceptionally generous 
supply of oil being continuously forced through the bearing—at 
the rate of no less than one gallon per minute, - The crank-pin and 
piston-pin are also hardened and ground, and flooded with oil, so 
that all these working parts practically float on oil, and should last 
indefinitely. The outboard end of the generator shaft is carried on 
a ball-bearing. It will be seen, in fig. 8, that the fly-wheel and 
generator, parts which are least likely to get out of order, are 
right inside the machine ; the little engine is fully exposed at the 
end, and is readily accessible, together with the governor and the 
carburetter. The starting gear is of an ingenious type, which 
releases the moment the engine starts, and cannot possibly injure 
the user in the event of a back-fire ; the brush gear is just behind 
it, and can easily be got at. 

The generator is shunt-wound, and is rated at 500 watts, 
at 110 volts, but can carry 750 watts, if desired, without 
heating or sparking. Its voltage is maintained correct 
by an electric governor, which varies the speed from about 
1,500 R.P.M. at light load to 2,000 R.P.M. at watts. 
This governor consists of a solenoid connected across the terminals 
of the generator, and acting on a soft-iron core, the weight of 


Fig, 7.—EnpD ViEW oF Uni-LecTRic MACHINE. 


which is borne by a wooden float in mercury. This acts through 
tack and pinion on the engine throttle, and is very effective, the 
Pressure variation throughout the range from no. load to full -load 
being very small, and hunting being absent. The carburetter was 
specially designed for the machine ; it is of the flonb teed type, and 
8 provided with a simple set of ball valves to regulate the supply 
of air to the engine, The petrol tank, as shown in fig. 7, is at 
the base of the machine, and it is easily filled through a con- 
Yenient pipe seen over the top of the sparking plug in fig. 8. The 
{uel is raised from the tank to the float chamber by an automatic 
device connected with the air intake. So long as there is plenty 
of fuel in the réservoir, this connection is closed, and the 
Teservoir is open to the atmosphere through a small air vent, but 
- @ float falls below a certain point the vent is closed and 
connection to the ait intake is opened, causing partial vacuum 
in the reservoir, The latter is connected by a, pipe with the petrol 
= k, and the suction thus produced draws the liquid up into the 

ogame until the float rises and restores the original conditions. 

“r wall of the carburetter float chamber is a glass cylinder, through 
Which the interior can be inspected. A magneto is used for 
gnition, this, the lubricating pump, and the rotary sleeve valve, 


4 


all being driven by skew gear. In order to ensure perfect freedom 
from dirt in the petrol, the whole of the fuel supply is filtered 
through filter stone. 

The torrent of oil through the bearings might give trouble 
through oil being forced out of the bearings; for this reason a 
partial vacuum is maintained in the crank case by a connection 


Fic, 8.—GHost View oF MACHINE, 


with the air intake, so that atmospheric pressure prevents the oil 
from escaping and ensures its return to the oil reservoir in the 
base-plate, : 

The attendance required is confined to filling the petrol, oil, and 
water tanks, switching on the' magneto, and turning the starting 
handle. The machine is guaranteed for five years. It runs with 
remarkable freedom from vibration, even when not bolted down 
in any way, and having seen it started and stopped, and run under 
various conditions of load, we can speak for the simplicity of 
management, and the steadiness of running which are claimed for 
it. It should prove a popular means of obtaining electric light— 
and power up to 1 H.P.—especially as it is highly economical, and 
of moderate first cost, The consumption of-petrol on light load is 
half a pint per hour.’ Messrs. Walter.D. Fair & Co. have the sole 


rights controlling the machine in the United Kingdom. — 
‘Showroom Window Lighting. 


We illustrate herewith a lamp shadé ‘such as the EDISON AND 
Swan UniTeD Exectric Co,,“Lp,, Ponder’s End, are 


Fic, 9—Episwan LAMP SHADE, 
circulating among their customers for use in their. showroom 
windows. We have little doubt;.that the shades will be very 
acceptable in these days of lighting restrictions, == =, 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear wntil 

the following week, Correspondents should forward their communi- 

cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


An Automatic Electric Cooker. 


I have been very interested in the article supplied from the 
proceedings of the Am.J.E.E. from the pen of Mr. P. 
Gumaer on ‘‘ Economic Operation of Electric Ovens.” 

As a constant reader of your journal, I have been struck 
from time to.time with what one might almost call a lack 
of attention given to this particular branch of electric cooking 
by English manufacturers, the tendency seeming to be 
throughout to work upon the principle of a very high heat 
such as is applied in the ordinary range or gas stove. 

There is no doubt whatever that the American engineers 
have gone into the matter very thoroughly as regards the 
above system of cooking at what is considered a comparatively 
Jow temperature, and possibly the fact that the mode of living 
in the States is, to a very great extent, a system of fiat life, 
lends itself to this, especially as with a small family, and the 
small home comforts which the ordinary flat provides, it is only 
natural that the housewife wishes to be out a great deal, and, 
consequently, this means that there must be some automatic 
arrangement for cooking, or meals must be taken at restau- 
rants. 

I was rather surprised when going through this article to 
read the paragraph towards the end stating that the author 
‘considered that ‘‘automatic electric ovens will probably be 
developed in which the temperature will be accurately con- 
trolled and the necessity of constant vigilance will be removed.” 

As an American, I thought that he would havé met with 
one application of this which is in vogue in the United States, 
but principally, I believe, in the western portion. I refer to 
that used by the Berkeley Electric Cooker, known, and on 
the market, in the States as the ‘‘ good-housekeeping codker,”’ 
te which I enclose a small pamphlet giving a good deal of 
information and facts. 

This cooker is absolutely automatic in action and, as can 
be seen from the description, is fairly well regulated as regards 
temperature, although, of course, not working to the ideal 
mentioned in the article referred to, viz., one or two degrees. 

A description of the arrangement is given in the pamphlet, 
and the application is both novel and effective, giving exceed- 
ingly even results and, as far as cooking is concerned, practi- 
cally the same results as those obtained under experiment, 
with the exception that the temperature is hardly high enough 
for bread and biscuit, such as is described by Mr. Gumaer. 

As far as cost is concerned, this is without doubt one of 
the greatest advantages of this style of cooking. 

I myself have used one of these for about 18 months with 
excellent results, having in addition a gas stove of a well- 
known make recognised as one of the most efficient type. 

The respective costs here in this city for gas and electricity 
are 5s. 3d. per 1,000 ft. for gas and 23d. per unit for electric 
power and cooking. 

With identical meals cooked in each, the respective costs, 
as a result of several tests, proved that the electric cooker 
was under half that of gas in every case; and with the electric 
meter and gas meter at convenient positions to the house it 
is not a very difficult matter to follow up the exact costs for 
testing purposes, especially as an integrating watt-hour meter 
registering in Board of Trade units and decimals of same, 
and a gas meter reading in cubic feet, are used for comparison 
purposes. 

An average meal consisting of a joint, two kinds of vege- 
tables, and one or two varieties of sweets, can be cooked with 
a consumption of under one unit, taking from three to four 
hours, whereas with gas it is found, on an average, 80 to 100 
ft. are consumed for the same amount of cooking, whilst, in 
addition to this, the shrinkage in the meat is a big considera- 
tion, this being even with the most careful regulation of 
heat, which in conducting experiments of this kind had been 
carefully looked to. ; 

The firm by whom I am employed in the capacity of engi- 
neer have taken the agency. for this particular cooker, and 
have interested themselves. very largely in the question of 
experimental and demonstration work on it, and the results 
obtained have more than carried out the opinions formed from 
the demonstrations given previous to going into the matter 
thoroughly. 

When it is remembered that this is practically the first cooker 
of this particular type on the market (to the best of my know- 
ledge), it is to be admitted that the science of automatic 
cooking, if one might almost call it that, has without doubt 
@ very good start. 

The convenience of being able to fix up a meal first thing 
in the morning, set the time switch and arrive home at any 
time between six and seven in the evening, knowing that the 
dinner is absolutely cooked to a turn, takes an enormous 
amount of responsibility and fatiguing worry off a housewife’s 
shoulders, and when, in addition to this, it is remembered 
that the waste is practically nil, the amount of attention 
reduced-to a. minimum, and the saving in cost a very big item 
as well, it is not surprising that this has been christened in 
the neighbouring city of Melbourne by several interested per- 
sons ‘‘ The Fairy Tale Cooker.” 


— 


As regards temperature, it is, of course, impossible to raise 
the temperature of the oven itself to more than about 2 
deg. Fahr.; but with this temperature it is somewhat of 4 
surprise to a great number of people to find the immense 
variety of foods which can be cooked perfectly satisfactorily, 
although possibly somewhat slower than in the ordinary oyep. 

The average kouseholder is a great believer in having roast 
meats thoroughly browned on the outside; but I am inclined 
to think that a great deal of this is purely habit, and once 
one is accustomed to not having this, the flavour which js 
preserved in the meat, I am inclined to think, quite makes up 
for this absence. At the same time, it is a very easy matter 
to sear the outside of a joint over a live flame or a flat electric 
heater such as Mr. Gumaer mentions. 

As regards the insulation arrangement of the Berkeley 
cooker, it is more of the type described in No. 2 oven in Mr. 
Gumaer’s article, the outside of the cooker being blued steel 
sheet, the top of the same where any radiation can take place 
being of nickelled iron, and the lid itself insulated with 
slag wool about 2 in. deep. After four or five hours’ cooking 
the temperature of the steel covering is little, if any, higher 
than the surrounding air, and, although I have never had the 
opportunity to take any actual tests, I should say that the 
percentage of heat lost 1s very small indeed, and the.efticiency 
extremely high. 

The current consumption by the heater of this cooker when 
operating is about 500 to 550 watts; but on an average it is 
found that when actually cooking, current is not being taken 
by the heater for more than about a quarter to a third of the 
actual time taken for cooking, this being indicated by a small 
pilot lamp mounted on the side of the cooker. 

I am writing more particularly with the object of obtaining 
information as to whether this type of cooker and any arrange- 
ment such as described is in vogue in England at present. [ 
have seen no description nor any advertisement illustrating 
anything like this in the English papers, and from what | 
can see, an apparatus of this description, developed upon lines 
such as these people are working on, should offer an excellent 
field both for experimenting and practical utility. This parti- 
cwar firm evidently has been the first to adopt this principle 
in a commercial manner and place it upon the market in a 
form which can be applied by the average householder. 

We have recently received a letter.from Norway showing 
that this cooker evidently has a fairly good hold of the public 
there, judging by the information given. As most of the elec- 
tricity supply undertakings develop their current by water 
power, the householder is in a very much more favourable 
position to purchase current than under the usual system 
The companies dispose of the current, I understand, at a flat: 
rate of so many watts day and night at a fixed rate, regardless 
of what the application is. 

This amount being limited to the minimum required, tend- 
ing as it does to eliminate peaks, current can naturally be 
supplied at very cheap rates, and if supplied to an economical 
cooker, such as the one described, one can imagine the results 
obtained and the low costs. This latter part is interesting, 
showing, as it does, the application in a foreign country and 
the excellent arrangement put forward for the current con- 
sumer. 

In conclusion, if any of your correspondents have informa- 
tion which applies to this particular subject, we would be 
glad to hear direct from them, if possible, or through your 
good self, as the servant problem is quite as acute in Aus- 
tralia, if not more so, than in England or America, and any 
labour-saving ideas are always welcomed by the Australian 


public. 
F. W. Fisher. 
c/o Newton McLaren, Ltd., Leigh Street, 
Adelaide, August 10th, 1915. 
[We refer to this matter in our leading columns to-day, 
and the oven is described in our ‘‘ New Devices’’ column.— 
Eps. Rev.] 


Pocket Dry Batteries. 


I noticed in a recent issue a letter signed ‘‘ Dry Battery 
Manufacturer,” wherein he complained that he wds unable 
to obtain more than 1.4 volt per cell, and invited the exper!- 
ence of other manufacturers on the subject. Although not a 
manufacturer myself, I have for some time been making 
small dry batteries (for pocket lamps) for my own use, an 
have been able to regulate the voltage of the cells between 1.4 
and 1.8 volts to suit my own convenience. 

Howard Berry. 


London, N., September 19th, 1915. 


Chureh Lighting. 


We wish to make a few remarks. regarding church lighting 
with reference to the letter by ‘‘ Lux.’’ We have had in hand, 
and completed, the electric lighting of an old church which 
dates back to the year 1240 a.p. This was illuminated by 
paraffin lamps, and we can assure him we had no small diffi- 
culty to get the best effects with electric light; but by convert- 
ing the old paraffin chandelier in a most suitable manner, a0 
using a shade which nearly obscured the bulb, we obtained 
the result of a brilliant, yet beautiful, soft light, which gave 
the inside of the church a pleasing appearance when illum! 
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nated. This is in a village of 300 inhabitants, for whom we 
installed a water turbine plant two years ago with every 
success. We should be pleased to place our engineer at his 
disposal, and supply him with any information that he may 


require (gratis). 
J. H. Oxley. 
Skipton, September 20th, 1915. 
[Several other correspondents have offered assistance in this 
ects and have been put in touch with ‘‘ Lux.’’—Ebs. ELzc. 
REV. 


EFFICIENCY CONSIDERATIONS IN 
HEATING WATER ELECTRICALLY. 


THE increasing popularity of ‘‘ cheap-unit ” tariffs, i.e., tariffs 
—Point Five tariffs among them—which charge 4d. or less 
per unit of electrical energy consumed (supplementing this 
charge, if necessary, by a minimum fixed charge), should 
arouse fresh interest among central station engineers and 
manufacturers in the possibility of heating water electrically 
for domestic use. The difficulty in the problem is entirely 
economic. With current‘at lighting rates, say 3d. or 4d. per 
unit, heating water electrically by the 10, 20 or 50 gallons is 
out of the question. With current at ld. per unit, the electric 
system enters the field of practical politics, but full allowance 
has to be made for the (very real) monetary value of the 
convenience and cleanliness of electric, as compared with other 
heating systems. Using current at 4d. a unit, there are many 
cases in which electric heating for water in bulk will show 
distinct economy over other systems. Already domestic supply 
at id. per unit in industrial centres is being seriously discussed, 
and with energy at this price there is not the least doubt 
that electric heating of water should become general. Natur- 
ally, the charge of 4d. per unit would need to be supplemented 
by a fixed charge, but this would be based on the whole 
installation (lighting, heating and cooking), and a cheap price 
per unit is the necessary and sufficient condition for the 
— development of all branches of electric heating and 
cooking. 

Though it is not sufficient simply to take account of the 
thermal equivalent of 1 xw.-hr. of electrical energy, 1 lb. of 
coal and 1 cb. ft. of gas, and the market price of each, the 
following estimate serves to indicate the approximate economic 
position of electrical water heating, and shows that this is 
by no means so unfavourable as frequently supposed. At 
100 per cent. conversion efficiency, we may take 1 Kw.-hr. of 
electrical energy to be equivalent to 3,414 B.TH.U., 1 lb. coal 

13,000 B.TH.U., and 1 cb. ft. of town gas to 640 B.TH.U. 
With energy at 4d. a unit, coal at 25s. per ton, and gas at 
2s, 6d. per 1,000 cb. ft., the cost of 1,000 B.TH.U. (still at 100 
per cent, conversion efficiency) is 0.146d. for electricity, 0.0103d. 
for coal, and 0.047d. for gas. Using an electrothermal storage 
apparatus built on the lines indicated below, 90-95 per cent. 
of the theoretical heat equivalent of the energy expended can 
be obtained in the hot water drawn off. The ordinary 
domestic hot-water system operated in conjunction with the 
kitchen range can hardly represent higher than 10 per cent. 
thermal efficiency, and there must be very few coal-fired 
domestic hot-water systems which attain 30 per cent. effi- 
ciency. As for gas-fired hot-water systems, 50 per cent. 
thermal efficiency is a liberal allowance. Allowing 90, 30 and 
5) per cent. efficiency for electric, coal, and gas systems, the 
costs per 1,000 B.TH.U. on the above basis become 0.16d., 
0.034d., and 0.09d. respectively. This is with energy at 3d. 
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1. 


per unit, and allowing nothing for the very important advan- 
tage of being able to obtain, from an electrothermal storage, 
hot water at any time of day or night without any delay, 
abour or mess. 

It has been claimed—and the claim appears well justified— 
that electric heating of domestic water can compete with 


other systems if the price of electrical energy is 4d. or less 
(using thermal storage apparatus of 90-95 per cent. efficiency), 
0.4d. or less (with storage of 80 per cent. efficiency), and 
0.3d. or less (with storage of 65 per cent. efficiency). As 
prices per unit from 0.5 to 0.25d. are either available or 
feasible in many industrial centres, and efficiencies of 90 per 
cent. or over down to 65 per cent. or 70 per cent. are attain- 
able in large and small electrothermal storages (say, 50 to 5 
gallons capacity) respectively, the problem of building suit- 
able apparatus deserves the immediate attention of manu- 
facturers, that of central-station engineers being directed with 
equal vigour to getting the apparatus extensively installed. 

It is unnecessary to dilate upon the advantages accruing to 
central stations from this load. For best results from every 
standpoint, the apparatus should be in circyit continuously 
and operate on the accumulator principle, always supplying 
water at maximum temperature and, in amount, proportional 
at every moment to the duration of the ‘‘ charge.’’ Since the 
losses from a properly designed and constructed storage are 
very small, it is quite feasible to ‘‘charge’’ only during night 
hours if this be preferable from the station standpoint. 

Conduction and radiation losses are reduced by lowering 
the maximum temperature to which water is heated, but the 
thermal capacity of the storage is simultaneously reduced in 
much greater proportion, so that it pays to heat the water 
to, say, 90 deg. C. (any higher temperature involving con- 
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siderable loss by steaming). Thorough lagging is, naturally, 
essential, and it is important to reduce to a minimum metallic 
connections between the water container and outer casing, 
and also to prevent appreciable heat loss.through the water 
inlet and outlet. The Rittershaussen thermal storage em- 
bodies a number of desirable features... As shown by fig. 1, 
an ‘‘immersion’’ heater H in circulating pipe P is employed. 
The water control valve v is in the hot-water pipe B, and the 
latter, which, of course, starts.from the upper surface of the 
water, runs vertically downwards through the. lagging 
material L for some distance before proceeding out through 
the casing D. The cold-water inlet pipe a terminates below 
a diffusing plate G. , ate 

The important distinctive features of this apparatus are the 
immersion heater and the closed hot-water delivery pipe. 
Though not completely so, the side- and bottom-heaters shown 
in figs. 2 and 3 may be termed eaternal heaters, and, as 
explained below, these are much less advantageous. In both 
figs. 2 and 3 the water control valve is. shown -in the cold- 
water inlet, the hot-water pipe being open. It is possible, and 
preferable, to place this valve at v' in the hot-water outlet, 
thus making the heater of the closed type. ” : 

The disadvantage of the open-type storage,’ i.e., one with 
the hot-water deliverYiin free communication with the atmos- 
phere, is that continuous loss of heat occurs by evaporation. 
and expansion of the water as it is heated expels some of the 
hottest water in the cylinder. Since water expands ebc™ 
3$ per cent. between 10 deg. and 90 deg. C.,>there is neces- 
sarily 3} per cent. higher loss in open storages than in closed 
storages, where expansion of the heated water simply drives 
back a certain amount of cold water through the inlet pipe. 

Immersion heaters necessarily give up the whole of their 
heat to the surrounding water, and the only effect of scale 
deposits in the water tank is to increase slightly the maximum 
temperature of the water. On the other hand, side- or bottom- 
mounted ‘‘ external’? heaters are necessarily subject to a cer- 
tain heat loss directly through the lagging material; they raise 
part of the water tank above the temperature of the surround- 
ing water, set up disturbing water currents, and are decreased 
in efficiency a8 scale collects on the heating chamber. In the 
latter respects bottom heaters (fig. 3) are particularly objec- 
tionable. The whole mass of water is set in circulation, so 
that the temperature throughout is more or less uniform 
instead of there being a variable volume of fully heated water. 
Also, solid matter precipitated from the hot water is baked 
on the heater casing instead of remaining clear-of the heater 
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and .in the form of a loose sludge, as is the case where there 
is a stationary bottom stratum of cold water. If the whole 
of the water be kept in circulation, the hot water delivered 
is necessarily turbid. 

In: figs. 1 and 2 the cold-water inlet. terminates in a prac- 
tically stationary layer of cold water beneath the diffusion 
plate G, and there. is, therefore, no appreciable conduction 
loss through this pipe. Advantage is taken’ of the very slow 
transmission of heat downwards through a water column 
to reduce the otherwise serious loss of heat through the hot- 
water delivery pipe, by taking the latter vertically downwards 
through the lagging of the storage tank. 

The theoretical ‘‘charging’’ ‘curve (mean temperature 
against time) of an electrothermal storage apparatus is a 
straight line and up to 50 deg. C, closed- and open-type stor- 
ages with immersion or external heaters all follow the 
theoretical curve very closely. At higher temperatures the 
losses become more important, and the charging curve bends 
downwards, longer than the theoretical time being required 
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to attain a given temperature. The slower the “ charging,” 
i.e., the less the power expenditure per gallon, the greater 
the total energy expenditure required per gallon of hot water 
gallon storage tank heating water from 10 deg. to 90 
deg. C. (50 deg. to 194 deg. F.) represents 64,800 ae. use- 
ful storage when fully charged, corresponding to, roughly, 
20 xw.-hr. A power expenditure of 45 watts per gallon (2 
KW. total) necessitates 10 hours for complete charging. If 
carried out during night hours only, this provides 45 gallons 
of nearly boiling water which can be used at nearly maximum 
temperature during the following day. The curves plotted in 
fig. 4 are based on test data published recently in the Elektro- 
technische Zeitschrift, and show how slow is the temperature 
fall in a large vessel of the type illustrated in fig. 1: what 
advantage there is in using a large storage (¢.g., a 45-gallon 
storage in preference to a 22-gallon storage, cf. curves A, B, 
fig. 4); and how much more favourable, from the efficiency 
standpoint, a ‘closed’ storage with immersion heater is than 
an open storage with side- or bottom-heating. Curves c, D 
refer to a 54-gallon storage’of the type illustrated in fig: 2 
with closed and open hot-water delivery respectively; and 
— 2 refers to a storage of the “Therma” type illustrated 
in fig. 3. 
If charging every night be practised, the most unfavourable 
case conceivable is that the whole of the water in the storage 
tank be raised to 90 deg. C. and no water be removed before 
charging be recommenced the next night. From curve A, fig. 
4, it appears that the temperature of a 45-gallon storage of 
the type illustrated in fig. 1 would then remain between 9% 
deg. and 80 deg. O., and, assuming an average temperature 
drop of 0.87 deg. C. per hour, the loss in 24 hours would be 


24 x 0:37: x 450 x 9/5 = 7200 


i.¢., 2.1 Kw.-hr., or about 10 per cent. of the useful storage. 
Under average circumstances, the loss could hardly exceed 
5 per cent., so that 90-95.:per_ cent. efficiency (on a 24-hour 
basis) can. fairly be attributed to “closed” electrothermal 
storages with immersion heaters.. Due to the more rapid cool- 
ing shown by curves c-and. z, fig. 4, the corresponding effi- 
ciencies for the closed storage with side heater and the open 
storage with bottom heater, to which these refer, are respec- 
tively about 82-per cent. and 66 per cent: 

:Enough has been said to. demonstrate the commercial prac- 
ticability of electric. .water heating. for ‘all domestic purposes, 
and to impress.upon..manufacturers and central-station engi- 
neers the importance of concentrating attention upon those 
types of apparatus. which yield’ maximum ‘efficiency. The 
results attainable are practically.100 per cent. charging effi- 
ciency and 90-95 per cent. storage efficiency, and there is no 
reason why less satisfactory results ‘should be accepted. 


‘WAR ITEMS. 

The War and American Electrical Exports.—The June 
exports of electrical goods manufactured in the United 
States again show an increase over the corresponding month 
in 1914. The increase amounted to roughly 600,000 dol., 
or about 30 per cent. of the total exports in June, 1915. The 
most conspicuous increases were in batteries, of which the 
value was practically doubled; in insulated wire and cables, 
of which approximately 200,000 dol. more was exported in 
June, 1915, than in June, 1914, and in metal-filament lamps, 
the exports of which were increased five times. The total 
electrical exports for the year ended June 30th, 1915, showed 
a decrease in comparison with the previous year of slightly 

EXPORTS OF ELECTRICAL GOODS, 


Twelve iiionthic etided 
Jiitie. une 30, 


Batteries 
Dynamos or generators .... 5 
{nsulated wire and cables ............ 253,247 74,294 1,911,850 — 1,992,304 


Interior wiring supplies, etc., includ- 
ing fixtures 70,915 51,354 753,351 721,069 
1,826 3,952 30,984 76,766 


Arc lamps _...... 


Carbon-filament lamps 11,432 3,094 101,923 172,064 
Metal-filament lamps 78,536 18,719 473,149 219,439 
Meters and other measuring instru- . 

41,214 = 440,016 = 
Static transformers 70,543 75,392 624,483 1,455,343 
Telegraph —instriments cluding 

Wireless appatatuS) 1,592 26,962 77,271 136,599 
Telephones 44,342 69,717 1,149,361 1,552,951 
All other ........ 836,061 617,757 8,152,141 10,440;114 


over 5,000,000 dol., or approximately 20 per cent. The 
principal decrease was shown in the motor trade, which fell 
off by almost 2,000,000 dol. Batteries, interior-wiring supplies 
and metal-filament lamps alone showed increases, the last- 
hamed item having more than doubled its exports during 
the twelve months.—*‘‘ Electrical: World.”’ 

The American ‘“ Electrical Review and Western Electr) 
cian ” gives the following table of the electrical export totals 
for the fiscal years siticé 1908-1909, when the last electrical 
export depression reached its lowest point:— yey 

Fiscal Year. Eleetrieal Exports: 
1908-1909... $12,524,391. 


1911-1912 20,169,362 
1912-1913 - 26,772,816 
1913-1914 25,060,844 


This contemporary in an editorial bearing on the matter 
says that an accurate measure: of the war’s influence on 
American foreign trade is obtainable from a study of the 
Government report on foreign commerce for the fiscal yeat 
ended June 30th last, which includes the first eleven months. 
or practically the first year, of the war: ‘‘ The most striking 
fact brought out by this report is that our total exports of 
domestic and foreign merchandise reached the highest value 
ever attained in any preceding fiscal yeat, amounting to 
2,768,589,340 dol., or over 12 per cent. above the record 
established in 1912-1913. At the same time the total imports 
amounted to 1,674,169,740 dol., or over 11 per cent. less than 
the record total of the preceding fiscal year. While the elec- 
trical exports show a decrease in total value as compared 
with the two preceding years, the reasons for this are easily 
understood. The monthly totals in the early months of 1914 
reflected an almost world-wide depression in foreign trade 
which culminated in August with the breaking out of the 
war and made the electrical total of that month the lowest 
for several years. Since that time there has been a gradual 
picking up in electrical shipments, April and June each 
showing totals of over 2,000,000 dol., and the June total 
being an increase of more than 40 per cent. over that of the 
preceding year. This improvement is due chiefly to ship- 
ments of electrical war supplies, and partly to the fact that 
supplies of electrical materials are becoming exhausted in 


countries that formerly imported them chiefly from. the 


belligerents. Although the total value of the electrical ex- 
ports reported for 1914-1915 was about 21 per cent. below 
that of 1913-1914, in the case of some individual classes there 
was an increase. This was noticeable with metal-filament 
lamps, which increased over 115 per cent.; batteries also in- 
creased over 41 per cent. The comparative monthly figures, 
of course, show fluctuations in both directions of all the 
electrical classes, but it is noteworthy that in the case of 
insulated wires and cables there has been a decided increase 
each month since last March over the corresponding peri 

of a year ago. This total increase for the last four months 
of the fiscal year was about three-fourths of a million dollars 
or 185 per cent. A large part of these increases are due to 
exceptionally heavy shipments to the entente allies. How 
long these will continue is problematical, depending chiefly 
on the continuance of the war. Electrical shipments, like 
those of so many other classes of merchandise, are still con- 
siderably below normal to most of the neutral countries. 
However, hopes of future improyements in shipments to 
these countries are natural, because it is reasonable to expect 
that the agitation for the extension of ‘our foreign trade 
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which is being taken up co-operatively by our governmental 
and commercial agencies is to bear. fruit in a steadily in- 
creasing measure.’ 


German Capital in Russian Electrical Concerns.—A book, 
by V. S. Zio, has just appeared in Russia dealing with the 
influence of German capital in Russian industry, which has 
found expression mostly in the form of limited companies. 
During the past ten years, it appears, German capital in the 
Russian electrical industries increased by 123,000,000 roubles 
(£13,000,000), and it was employed in the richest districts 
of the country, the favourite centres having been Lodz, Petro- 
grad, and Moscow; and in the end, German companies served 
the whole Polish area, and the trading and industrial centres 
of Petrograd, Moscow, and South Russia. ‘They managed 
to figure in the Russian electrical industries even under the 
French flag, as in the case of the French Electricity Co. of 
Warsaw, the shares.in which are mostly held by Germans, 
who, in fact, controlled 22 electrical share companies, i.e., 
practically the whole electrical industry of the country. 
The ‘‘ Novoie Vremya.’’ says that in Russia the branches 
of German electrical houses executed most of the govern- 
ment. and official municipal work. Contracts with the 
Marine and War Departments were particularly affected by 
the Germans. They furnished convenient occasions for in- 
creasing capital. All the largest electrical concerns opera- 
ting in Russia were simply branches of German houses. 
Finland, too, was controlled by them. The Germans readily 
negotiated Finnish town loans: but on condition that public 
utility (town) work should be done by Germans. Thus the 
pres lent returned to Germany with handsome profits 
added. 


Trade Union Rules to be Suspended.—The executives of 
‘Trade Unions, whose members are engaged in the production 
of war munitions, at their conference last week passed reso- 
lutions pledging themselves to the following:— 

1. To secure the suspension of all restrictive rules, prac- 
tices, and customs, such as the limitation of overtime an:l 
the prohibition of piecework on war: work in Government 
arsenals and controlled establishments subject to the statu- 
tory safeguards of the Munitions of War Act. 

2. To render all possible assistance in the carrying out of 
a systematic investigation, not only in Government arsenals 
and controlled establishments, but in all other factories, with 
a view to determining the least possible amount of skilled 
labour necessary to enable the machinery to be employed 
for the full 24 hours in each day. 

3. To assist in the reorganisation of the skilled labour 
employed in Government arsenals and controlled establish- 
ments in order that ‘semi-skilled and unskilled male and 
female labour may be employed on a much more extensive 
scale subject to the conditions of Schedule 11 of the Muni- 
tions of War Act. 

4. To give all possible assistance in securing the trans- 
fer of suitable men enrolled under the Munition Volunteer 
scheme to any district where their services may be required, 
subject to the observance of the conditions applying to the 
Volunteer Munition scheme, and to assist in the further 
enrolment of volunteers for this purpose. 

The Conference recommended that in order to give effect 
to the above scheme local conferences of branch and district 
officials and shop stewards be held in various munition 
centres, at which the Minister of Munitions or other repre- 
sentatives of his Department shall be present. 


A New Advance in German Prices.—A month ago the 
Sales Bureau of the united makers of insulated conductors 
announced an increase of 20 per cent. in the prices of rubber- 
insulated zinc conductors as a result of the increased cost 
of raw materials and the consequential rise in the cost of 
production. Now the leading machinery firms have issued 
a circular intimating for the same reasons an augmentation 
in sale prices by 10 per cent. from the 20 per cent. advance 
already in operation, as compared with the pre-war period, 
to 30 per cent. The new prices apply to the materials used 
in the construction of generators and motors, including elec- 
trically-driven ventilators, pumps, boring machines, etc., 
starting apparatus, regulating resistances, controllers, oil 
switches and other switches and railway material. The list 
prices for generators and motors of over 100 kw. have been 
abolished, as also have those for transformers of any size. 
The additions will be expressly stated in offers and invoices, 
and all offers which have hitherto not led to orders are to be 
considered as withdrawn. The circular is signed by the 


; firms of the A.E.G., the Bergmann Co., Brown,~Boveri «& 


Co., C. & E. Fein, Maffei-Schwartzkopff, Esslingen Engi- 
neering Works, Saxony Light & Power, Siemens-Schuckert, 
and Ch. Weuste & Overbeck. 


Restricted Lighting.—The Bradford Chamber of Trade, 
on Monday last, appointed a_ special committee to 
act throughout the winter in taking all possible steps to 
reasonably keep down the lighting of shops. Though in 
nearly all surrounding areas rigid lighting restriction orders 
are in operation, the Bradford order was removed a con- 
siderable time ago through the efforts of the Chamber, but 
a good many shopkeepers have gradually increased the abuse 
of the privilege, and the Chamber has warned them of the 
probability of a renewal of the order, with greater severity 
than before, for the coming winter, if better judgment of 
lighting is not voluntarily exercised, 


Praise for the Signal Servyice——In his last published dis- 
patch from the Dardanelles, Sir Ian Hamilton pays the 
following tribute to the Signal Service:—‘‘ In addition to its 
normal duties the Signal Service, under the direction of 
Lieut.-Col. M. G. E. Bowman-Manifold, Director of Army 
Signals, has provided the connecting link between the Royai 
Navy and the Army in their combined operations, and has 
rapidly readjusted itself to amphibious methods. All de- 
mands made on it by sudden expansion of the fighting forces 
or by the movements of General Headquarters have been 
rapidly and effectively met. The working of the telegraphs, 
telephones, and repair of lines, often under heavy fire, has 
been beyond praise. ‘Casualties have been unusually high, 
but the best traditions of the Corps of Royal Engineers have 
inspired the whole of their work. As, for instance, the cen- 
tral telegraph office at Cape Helles (a dug-out) was recently 
struck by a high explosive shell. The officer on duty and 
twelve other ranks were killed or wounded and the office 
entirely demolished. But No. 72,003 Corporal G. A. Walker, 
Royal Engineers, although much shaken, repaired the 
damage, collected men, and within 39 minutes reopened 
communication by apologizing for the incident and by saying 
he required no assistance.’’ 


An Enemy Lift!—At Fleetwood, on the 16th inst., Mr. J. 
H. Shorrocks, manager of the Norbreck Hall Hydro, was 
summoned for a breach of the lighting regulations. A police 
officer said he saw flashes coming from the hydro, and when 
he went on the roof with an employé the flashes were found 
to come from the door of the place containing the apparatus 
for working the electric lift. Each time the lift stopped or 
started there was a flash. The defendant had ‘since done 
something to remedy the matter. For the defendant, it was 
stated that sometimes the lift got overheated, and the door 
had been opened to cool it. Defendant was fined £1. 


Electrical Works Destroyed by French Artillery.~The 
French communiqué of September 17th contained the follow- 
ing sentence:—‘‘ Our artillery has succeeded in the destruc- 
tion of the electric factory of Turckheim.” 

The Central News correspondent in Northern France refers 
to the matter thus:—‘‘ The French heavy artillery has 
wrecked the important Siemens-Schuckert electricity works 
at Turckheim, near Colmar.”’ 

War Workers and Fatigue.—The Minister of Munitions of 
War has appointed a committee to consider and advise on 
questions of industrial fatigue, hours of labour, and other 
matters affecting the personal health and physical efficiency 
of workers in munition factories and workshops. Mr. E. H. 
Pelham is secretary of the committee. 


Lighting Regulations —On the 16th inst. a Putney 
jeweller was fined £20 for failing to extinguish his shop 
lights after being cautioned. The police evidence showed 
that he had 36 lights of 25 c.p. each, unobscured, throwing 
a beam of light across the High Street. 


BUSINESS NOTES. 


Australian Imports.—The Queensland Government 
has decided that, where practicable, it will import its own require- 
ments from London instead of through agents and contractors.— 
Tenders, 


Catalogues and Lists.—Messrs. Ikin & Eaps, L1p., 
47 to 57, Marylebone Lane, Oxford Street, London, W.—Sixteen- 
page illustrated pamphlet containing full particulars, prices and 
code-words relating to ‘“ Quead” electric fires, patterns being shown 
for heating large and medium-sized rooms, also portable models, 
boudoir patterns, &c, 

INDIA-RUBBER, GUTTA-PERCHA AND TELEGRAPH WORKS Co., 
Ltp., Silvertown, E.—Sixteen-page illustrated catalogue (No. 47), 
containing particulars and prices of electric lighting accessories 
including various patterns of lampholders, cut-outs, ceiling roses, 
tumbler switches, counterweight fittings, wall plugs, watertight 
switches, wood blocks, distribution and fuseboards, &c. 

STERLING TELEPHONE AND ELECTRIC Co., LTv., 210-212, 
Tottenham Court Road, London, W.—Publication No. 245 just 
issued contains illustrated particulars and prices of the firm’s 
magneto blasting machine, and the dynamo low-tension blasting 
machine, also details of spare parts for “ Sterling” exploders. 

Messrs. Davipson & Co., Lrp., Sirocco Engineering Works, 
Belfast.—An excellently produced publication of 80 pages 
(No. 1,012) deals with the subject of the heating and ventilating 
of factories. The matter is one of extreme importance in these 
times when works are going day and night and workers are 
working long hours and sometimes at high pressure. The publi- 
cation discusses the various systems, and then gives fully 
illustrated descriptive accounts of the “Sirocco” heating and 
ventilating apparatus. A number of particular installations, for 
example, that at the Central London Railway repair shops, that 
at the works of Mesers.J. & E. Hall, Ltd., at Dartford, and that 
at the B.T.H. Works at Rugby are illustrated and described. 
Many pages follow containing an impressive list of public and 
other buildings where the Sirocco system is in use, 
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Book Notices.—TZhe Wireless Telegraphist’s Pocket- 
Book of Notes, Formule and Calculations. By J. A. Fleming, 
F.R.S. London: The Wireless Press. Price 6s. net.—Coming 
from the hand of a past-master in the subject dealt with, this 
handy compendium of information bears unimpeachable cre- 
dentials, and is sure fo command a wide circulation. It does not 
claim to be a treatise on wireless telegraphy ; as the author states, 
it isa memoria technica of formulz, data, and useful tables, for 
the use of telegraph operators and students. It commences with 
a chapter on mathematical processes, including the calculus and 
vector analysis, which is followed by one on units and measure- 
ment, After this general introduction, the author proceeds to 
deal with subjects more particularly associated with radio- 
telegraphy, chapters on high-frequency resistance phenomena and 
calculations, and problems involving inductance ; the measurement 
of high-frequency current and voltage; capacity measurement 
and calculation ; and the use of the cymometer for the measure- 
ment of frequency, wave-length and decrement. Numerous 
worked examples are given to facilitate the use of the formulz 
and tables in arithmetical calculation, The theory of electric 
waves and radiation from antennz is the subject of the next 
chapter, which includes the practical determination of antenna 
resistance and radiation, &c., and afterwards transmitting and 
receiving apparatus and detectors are dealt with. One chapter is 
devoted to practical information for wireless operators, including 
the International Morse code, the care of storage cells and wireless 
apparatus, and a glossary of terms; and the last chapter consists 
of mathematical tables, which are exceptionally well arranged and 
comprehensive, tables of resistance and weight of copper and 
aluminium wire, &c. A careful examination of the volume leads 
us to the conclusion that it will prove of very great value to all 
who are technically concerned with the design, construction and 
operation of radiotelegraphic installations, though a considerable 
portion of the contents will probably be over the heads of amateurs 
and ordinary operators, owing to the advanced mathematics 
employed. 


Patent Application.—Application has been made by 
WILFRED Bria@s for the restoration of Patent No. 27,805 of 1908, 
in or relating to brakes for motor-driven road 
vehicles.” 


For Sale.—The Corporation of Southport has for dis- 
posal a single-decked, 34-seat, tramcar, particulars of which are 
given in our advertisement pages to-day. 


Italy.—A joint stock concern, under the style of the 
Unione Telefonica Padovana, has been formed at Padua, with a 
capital of 100,000 lire, for the manufacture and exploitation of 
telephone and accessory electric apparatus. 


Annual Outine.—The Siemens Brothers Woolwich 
Works Foremen’s Association held their first annual outing on 
Saturday, September 11th. The party (48 in number) journeyed in 
motor char-d-bancs, via Bromley, Keston and Westerham, to 
Limpsfield. After a ramble, the company took tea at the King's 
Arms Hotel, Westerham. 


Dissolutions and & Co., 
Derby Road, Edmonton, electric heating specialists,—Messrs. H. E. 
How, C. L. Arnold and C. R, Belling have dissolved partnership. 
Mr. Belling will continue the business alone at the same address, 
and he will attend to debts, &c. 

British Exectric Automatic Macutnes, Ltp.—This com- 
pany is winding up voluntarily, with Mr. D. Johnston, of 1, Broad 
Street Place, E.C. as liquidator. 


Trade Announcements.—Mr. ArTHuR James who, 
until recently, was outside representative for the Record Electrical 
Co., Ltd., for Lancashire and Yorkshire, has now joined the board 
of directors of the company, and has transferred his activities to 
Scotland to further develop the company’s business in that area. 

THE FULLER ELECTRICAL AND MANUFACTURING Co. are on 
29th inst. removing to Canada House, Kingsway, London, W.C. 
New telephone number: ‘‘ Holborn 1441.” 


LIGHTING and POWER NOTES. 


Accrington.—The electrical work for the new Palace 
Theatre at Accrington, which opened this week, was executed by 
Mesers. Simpson Bros., of Hapton. 


Argentina.—The English Primitiva Gas Co. and the 
German Electric Light Co. are suing the municipality of the city 
of Buenos Ayres for long overdue lighting accounts. That of the 
gas company is for more than $1,000,000 (paper), and that of the 
electric company for something less ($880,000 m/n.). 

The municipal authorities of Ramos Mejia owe $25,000 to the 
electric light company. It is possible that some of the lighting 
will be cut off, 

A private company at Las Perdices (Province of Cordoba) has 
been granted a concession for the exploitation of the electric 
a of the town for a period of 20 years.— Review of the River 

ate, 


Australia.—The Electricity Committee of the Sydney 
City Council recommended that an agreement be entered into with 
the municipality of Lidscombe authorising the City Council to 
supply electricity in that municipality on the same terms as those 
entered into with the municipality of Ryde.—TZenders. 

The revenue of the Sydney municipal electric light undertaking 
for the month of May shows the greatest net profit for any month 
since the inception of the scheme. The total revenue for the 
month was £37,118, working expenses £13,055, capital charges 
£11,315, net profit £12,746; compared with May, 1914, the 
working expenses for the month are less by £222, and the revenue 
is greater by £8,639. Of the total revenue £30.525 was received 
from the city, the remainder coming from the 22 suburbs taking 
electrical energy from the city undertaking. 

The Sydney City Council has considered the allocation of the 
accumulated surpluses of the electric light undertaking for the 
years 1913 and 1914 amounting to £115,180. The Electric 
Lighting Committee recommended that £67,323 be written off 
the sum appearing as goodwill in the balance-sheet. The total 
amount shown as having been paid to companies and municipalities 
for goodwill was originally £140,375 ; up to the end of the year 
1912, £55,872 had been written off, leaving a balance of £84,502, 
An amendment that the goodwill should be written off by instal- 
ments so that some of the profit should be available for the relief 
of the rates was not approved, the Council being in favour of wiping 
out the goodwill as soon as possible. Next year there will only be 
£17,000 required to write off this item completely, and the 
question of the relief of rates will be a simple matter.—Sydney 
Daily Telegraph. 

The Sydney city electrical engineer reports that owing to the delay 
in ordering the 48 panels for the 5,000-volt switchgear it is not 
thought that. it will be practicable to carry out the obligation 
the Council has undertaken to the northern suburbs, and it is 
probable that the Council will find itself compelled to pay the 
penalty provided for in its contract with North Sydney for late 
completion, and that it will be necessary to put into use temporary 
switchgear until the permanent plant arrives. 

The Tenterfield (N.S.W.) municipality intends submitting to 
the ratepayers a proposal to borrow a sum of £6,200 for the 
installation of an electric lighting scheme for the town.—Zender's, 


Ayr.—AnnuaL Accounts.—The financial statement of 
the electricity undertaking shows that notwithstanding the high 
price of coal and a reduction of £600 in the revenue from public 
lighting the undertaking has had a satisfactory year. The total 
number of units sold showed an increase of 54,000, in spite of the 
decrease of 67,000 units in public lighting. The surplus was 
£1,248, as compared with £1,450 in 1914. 


Basingstoke. Matns Extenston.— The T.C. has 
decided to extend the mains to the western end of Richmond 
Road, at an estimated cost of £430, there being an estimated yearly 
revenue of £83, 


Bexhill-on-Sea,—Price IncrEAsE.—On account of the 
extra outlay for coal (£664 for the half-year ended March, 1915), 
the T.C. has decided to raise the price of electricity by 10 per cent. 
from the autumn quarter. 


Canada.—The: Dominion Government has issued an 
agreement under the Dominion Water Power Regulations fora 
scheme to develop water power on the Elbow River, near the city 
of Calgary, in the Province of Alberta. The scheme contemplates 
the utilisation of a 475-ft. working head, by the construction of a 
dam, 123 ft. maximum height and 565 ft. long on the crest, to 
span the river, forming a storage reservoir of 21,000 acre-feet 
capacity. From the reservoir a pressure tunnel will carry the 
water direct to the power station and turbine, some 4} miles below, 
driving generators of a maximum capacity of 15.000 H.p, The 
work of construction is to be commenced at once. The agreement 
provides that at least 2,000 H.P. must be developed and available 
for use by July 15th, 1919. The taking over of the plant by the 
Government is also provided for, should the public interest demand 
such a course in the future.— Canadian Engineer. 


Continental Notes,—Iraty.—A company has lately 
been formed in the little town of Fenis, with the title La Societa 
de Produzione e di Consumo di Luce Elettricae di Forzi Motrici, 
to establish a small electricity generating station in the town on a 
co-operative basis. 

Spa1n.—A company has lately been formed at Mondonedo (Pro- 
vince of Lugo), with the title La Sociedad Hidroelectrica del 
Tronceda, to acquire the existing plant which utilises the water- 
power of the Tronceda Falls near that town. The plant, which 
already supplies current for lighting and power purposes to a 
number of small towns in the district, is to be considerably 
extended. 

Clifton.—Cotiiery PLant ExTENSION.—A new power 
house is being built at the Clifton Collieries, and will be equipped 
with a 500-Kw. B.T.H. mixed-pressure turbo-generator and 4 
Mirrlees-Watson surface condenser. Current will be generated at 
2500 volts. The switchboard is being supplied by the British 
Westinghouse Electric and Manufacturing Co., Ltd. 

Crayford.—Pustic Licutinc.—It is reported that 
electricity will be utilised instead of gas for public lighting on 
the new estates at Barnes Cray and Northumberland Heath. 

Fermoy.—E.L. Schzeme.—The proposed installation of 
electric street lighting has been approved by the Council. The 
acheme will include the erection of overhead mains at the backs of 
houses, 
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Great Yarmouth.—Price Increasr.—The T.C. has 
decide to raise the price of electricity for lighting from 5d. to 
54d. per unit. 

Hale.—With reference to the request for a supply of 
current to this parish, the Aldershot Urban Council has decided 
that, under present conditions, it cannot undertake to supply out- 
side the town. When new plant is installed, the Council will be 
prepared to receive applications from Hale. 


Halifax.—Loan Sanction.—The Corporation has been 
successful in obtaining the sanction of the L.G.B, to a loan of 
over £20,000 for the purchase of a new turbo-generator capable 
of taking the whole of the load, the existing plant being only 
sufficient for the present demand, so that any breakdown would 
seriously affect factories employed on Government work. 


Extenston.—The Council has applied 
to the L.G.B. fora loan of £858 for the provision of electricity 
generating plant in association with the refuse destructor. 

PRICE INCREASE.—The U.D.C. has increased the price of elec- 
tricity from the quarter ending September 29th by 124 per cent. 


Keighley.—Puant Extension.—As the result of nego- 
tiations with the L.G.B. the T.C. has received the Board’s consent 
to the whole of the proposed improvements and extensions to the 
existing plant at the electricity works (involving an expenditure 
of some £20,000) being proceeded with. The Council pointed out 
that it would not be able to meet the demand for electricity unless 
the extensions were carried out, and the slightest accident to the 
plant might lead to a stoppage of work in those local factories and 
workshops which were dependent upon electrical energy for their 
lighting and power. 

Leigh.—AnnvuaL Report.—There was a profit of £250 
on the electricity undertaking for the past year, as against £1,150 
in 1914, 

ScHEme.— With 
further reference to the negotiations for linking up the electricity 
undertakings of Battersea, Fulham and Hammersmith, the Elec- 
tricity Committee reports that the Hammersmith B.C. has decided 
not to enter into the proposed agreements until it has obtained 
sanction for the necessary loan. Under the circumstances, and 
having regard to the urgency of the matter, an agreement has been 
entered into between the Battersea and Falham Borough Councils 
only. The agreement has been submitted to, and ‘approved by, the 
B. of T. and the L.C.C. The Committee reports that, in agreement 
with the Fulham Council, it has accepted the tender of Messrs. 
W. T. Henley’s for carrying out the work of connecting the two 
undertakings, at a cost of £5,641. 

Price INCREASE.—In view of circumstances due to the war, and 
the increase in the cost of production, the Committee recommends 
that a charge of 10 per cent. be added to the accounts for the 
supply of electrical energy, a8 from the date of the next readings 
of the meters, the altered charges not to apply to cases in respect 
of which there are special agreements, 

SHOREDITCH.—ANNUAL AccouNnTSs.—The accounts of the electric 
supply and refuse destructor departments for the 12 months ended 
March 31st last show a reduction of income of the electricity 
department of £3,107, as compared with last year. Notwith- 
standing the reduced income, the gross profit is less by only £1,371. 
During the year £4,909 has been contributed from revenue (reserve 
fund) towards capital expenditure, the total contribution for the 
two years being £5,768, After meeting loan and interest charges 
and warallowances, the surplus, £1,509, plus £120 brought forward, 
is disposed of as follows :—Transferred to reserve fund, £1,400 ; 
to change of pressure account, £137; carried forward, £92. The 
net cost of the destructor is greater this year owing to the difficulty 
of disposing of the clinker residue and the allowance to men on 
active service. The electrical energy generated by the destructor 
amounted to 589,244 units, for which the electricity department 
paid £1,095, in addition to £300 for stand-by. 


Lowestoft.—The T.C. has offered to supply current to 
the new works of Maconochie Bros. at the usual standard charges, 
the firm to pay 5 per cent. on the capital outlay required for the 
supply, and to enter into an agreement fora term of years equa) 
to the term of repayment of any necessary loan allowed by the L.G.B, 
The prospective capital outlay is £2,500. 

The borough accountant reports that there will be a considerable 
deficiency on the electric lighting undertaking for the current year. 
In an ordinary year the Council pays to the undertaking for public 
lighting £2,550. It is now suggested that the Council should pay 
a sum equal to the sinking fund and interest, namely, £850, and a 
further £1,500 towards the deficiency. 


Lymington, — Street LicHtinc. — By arrangement 
with the E.L. and Power Co. the public lighting account for the 
past quarter (owing to restricted lighting) has been reduced from 
£72 to £47. None of the lamps were lit during the period named. 


Newport (Mon.)—Loan AppLication.—Several Com- 
mittees of the T.C. have notified increases in the estimates of ex- 
penditure. The largest net increase is that of £760 for street 
lighting. The ordinary lighting service is being maintained, 
and provision has to be made to meet the increased cost. The 
L.@.B. and the Treasury are to be approached with a view to 
obtaining their approval for the proposed acquisition of a site, and 
the raising of a loan for a sub-station for the Pillgwenlly area, 
where the demands for supply are constantly increasing, 


Rawtenstall.—The boiler house of the electricity 
station has now been completed and all the new plant is running, 
Certain minor additions are to be made. 


Sheffield. Pianr Exrenstons.—The L.G.B. has 
sanctioned the borrowing of £10,500 for the installation of 
electric plant. A special sub-committee has been appointed with 
power to take any steps that may be necessary to expedite the 
completion of the buildings at Neepsend and to purchase any 
necessary plant, so as to enable the extension to be completed 
without avoidable delay. Mains are to be extended, at a cost of 
about £15,424. Of this sum £13,000 will be spent on a new 
extra-high-pressure feeder from the Neepsend power house to 
Brightside Lane. The Electricity Supply Committee has accepted 
the revised schedule of prices for cables submitted by Messre. W. T. 
Glover & Co., Ltd. The Finance Consultation Committee has 
approved a supplementary estimate of £20,000 for expenditure on 
mains extensions for the financial year ending March 25th last. 
The money is part of £75,000 for which a formal sanction of the 
L,G.B. was granted in September, 1914. At a recent meeting of 
the City Finance Committee it was reported that owing to heavy 
demand for power supply for war work it was necessary that addi- 
tional machinery should be purchased for the electric supply 
department, at an estimated cost of £100,000, and that the Govern- 
ment had given an assurance that the Corporation would be 
indemnified against any loss, The Committee approved the pro- 
posed expenditure, and of the plant being ordered forthwith. 


Southend-on-Sea.—Pricz Increase.—Arrangements 
are to be made for reducing the amount of electricity supplied by 
prepayment meters, so that the charge shall work out at the rate 
of 6d, per unit. The alteration will come into force on October 
24th. The Electric Lighting Committee is unable to agree to the 
request of the contractors for the supply of coal for an increase of 
4d. per ton for cartage, but is prepared to pay, during the period of 
the war, or during the term of the present contract (whichever 
may be the shorter) the sum of 2d. per ton over the contract rate. 
The Committee recommends the Council to authorise the elec- 
trical engineer to purchase lathes and drills for use at the works, 
at a total approximate cost of £388. 


Street.—After several months’ delay the electric light- 
ing scheme has been completed, and the electric lighting of the 
streets was commenced on Friday last week. 


Surbiton.—The London Gazette contains notice of the 
proposed transfer of electric lighting powers from the U.D.C. to 
Messrs. Callender’s Cable and Construction Co., Ltd. 


Swindon.—Price Increase.—The T.C. has increased 
the price of electricity as under, as from October lst :—Lighting, 
124 per cent., or $d. per unit; power, 12} per cent. ; public light- 
ing, 10 per cent.; tramways, 10 per cent.; heating and cooking, 
2d. per unit. To meet the demand for power for the new factory 
of Messrs. Gundry, a new main is to be laid, the estimated cost 
being £340 underground, and £231 overhead. The B. of T. is to 
be asked to sanction the latter. 


Taunton. — Prick IncrEase.— The Electricity Com- 
mittee recently reported that it had carefully considered the terms 
of the agreement with the Tramways Co. for the supply of elec- 
tricity, and being satisfied that they were favourable to the Cor- 
poration, saw no reason for variation. With regard to the charges 
for energy to other consumers, the Committee recommended that . 
an advance of 15 per cent, be made for lighting and for electricity 
used for cooking, heating and motive power. The lighting in- 
crease includes a 10 per cent, advance recently made. It will 
produce an additional revenue of over £1,000 and save the under- 
taking from being worked at a loss, The Council approved the 
recommendations. 


Tynemouth.—The Electricity Committee proposes to 
reduce the rent of outside lamps by 50 per cent., and a similar re- 
duction is proposed to be made in cases where a charge is imposed 
for wiring which has been provided by the department, The 
electrical engineer has reported as to the application for a reduc- 
tion in price for electricity supplied to kinema theatres, but the 
Committee has deferred consideration of the matter until the 
accounts of the past year have been submitted. Some time ago 
the Council agreed to a request of the Newcastle Electric Supply Co. 
that the bulk supply should be metered with three-phase meters. 
The company have since written stating that they wish to replace 
the existing meters by new ones, at a cost of £131, half of which 
would be payable by the Corporation. The electrical engineer has 
been empowered to arrange accordingly. ; 


Whitstable—Srreet Licutinc.—Restricted. lighting 
has led to differences between the U.D.C. and the E.L. Co. The 
latter, after taking counsel’s opinion on the agreement, asks the 
Council to pay £2 10s, per lamp, so as to save the cost of arbi- 


' tration. The Council, on the other hand, puts forward the opinion 


of Mr. McCardie that under the Defence of the Realm Act the 
contract is void. The Council has decided to submit to the secre- 
tary of the company a letter from Mr. McKenna, upon which Mr, 
McCardie bases his opinion. 

York.—Loan Sanction.—The T.C. has received sanc- 
tion from the Treasury and L.G.B. for the following works :— 
Cooling plant, £5,426 ; electric plant extensions, £15,936 ; motor 
omnibuses, £5,530; garage and boosters for omnibuses, £650; 
tramway extensions, £21,350. 
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TRAMWAY and RAILWAY NOTES. 


Australia.—The Queensland Minister of Railways 
stated in the Legislative Assembly that 14 railway stations were 
supplied with electric light by the Tramway Co. The total cost 
was £2,980, but that price included the cost of energy tor the 
Roma Street workshops, printing office, electric cranes, &c. The 
Commissioners’ Roma Street scheme provided for an up-to-date 
electric plant which would not only provide the necessary motive 
power, but light up all the stations within a 10-mile radius of the 
General Post Office,—Zenders. 

The New South Wales Government tramway returns for the 
year ended June 30th give the following figures :—Earnings, 
£1,986,060 (increase £51,896); working expenses, £1,611,286 
(decrease £57,747); passengers, 289,282,845 (decrease 21,309,853) ; 
lines open, 2193 miles (increase 73 miles). 

Ayr.—ANNnuAL AccounTs.—Owing to the lessened 
summer traffic the revenue of the Corporation tramways last year 


was £1,392 less than in 1914, and the working expenses increased 
by £300. There was a deficit on the year’s working of £351, 


which has been taken from the reserve fund, which now stands at 


£4,648. 


Continental.—ItaLy.—The litigation pending between 
the Societ’ Varesina per Imprese Elettriche and the State 
Domainal Administration relating to the ownership of the Lake of 
Ghirla has ended, temporarily at least, against. the Societi, The 
Societ’. works the Varese-Ghirla-Luino line by electric power gene- 
rated by water drawn from the Lake, having acquired its title from 
a certain reputed owner named Ghisolfi. The Court of Appeal 
hold that the Societa has not made clear its case, pending which 
it will have to pay the dues demanded by the Demanio. The 
ownership of the Lake of Ghirla, therefore, still remains unsettled, 
and the only resort of the Varesina Society is to carry the question 
before the highest Court at Rome. 

The Societa Roma-Nord, which works the Roma-Civitacastellana 
tramway and the Civitacastellana- Viterbo electric railway, has 
received permission from the Superior Council of Public Works to 
electrify the former section of its system. 


Glasgow.—The receipts of the Corporation tramways 
for last week were over £23,000, the highest total reached in the 
history of the undertaking ; the number of passengers carried 
exceeded seven millions. Over 800 women conductors are now 
employed on the tramcars. 


Lowestoft. — The borough accountant reports that the 
estimated loss on the Corporation tramways for the year ending 
the 30th inst. is £2,700, and recommends that £1,000 of this be 
provided for in the borough rate. The total tramway takings 
amounted to £8,415, as against £10,318 for the corresponding 
period last year. — Eastern Daily Press. 


Manchester.—About a dozen additional women con- 
ductors have been appointed, and it is expected that the two 
women conductors now working, who have previously been con- 
nected with the office staff, will be able to render useful service in 
helping to train the new-comers. In Salford about 70 women 
conductors are now employed. 


Rawtenstall._—Frmate Lasour.— The Tramways 
Committee of the Corporation is inviting applications from women 
for positions as conductors on the electric cars on the same terms 
and conditions as men, but for the period of the war only. 


Southend-on-Sea.—The electrical engineer reports that 
steps have been taken to prevent, as far as possible, sparking taking 
place on the overhead equipment of the tramways. Authority 
has been given to engage women as conductors if any difficulty is 
experienced in obtaining suitable men for the positions. In view 
of the difficulty of collecting fares during the period of restricted 
lighting, bull’s-eye lamps are to be purchased for the use of con- 
ductors, at an approximate cost of 2s. 6d. each. 


Uruguay.—A project for the establishment of an elec- 
tric tramway system in the town of Paysandu has been included 


by the Uruguayan Government in the agenda for the diemnnus 
special Parliamentary period. 


TELEGRAPH and TELEPHONE NOTES. 


Cocos Island.—The local superintendent of the Eastern 
Extension Co. (Mr. A. B. Skottowe) reports that the wireless 
station at Cocos Island, which was destroyed by the German cruiser 
Emden, is now again in full working order. 


Long-Distance Telephony.—One of the special 
features of the Electrical Exhibition which is to be held in New 
York next month will be a series of demonstrations of the work- 
ing of the new trans-continental telephone line between New 
York and San Francieco. A demonstration hall, similar to that at 
the Panama-Pacific Exhibition in the latter city, is to be erected in 
Grand Central Palace, New York, and all the 250 seats are to be 
provided with receivers, so that the two audiences—one in New 
York and one in San Francisco—may listen to greetings from each 


other. In considering the practicability of carrying on the 
demonstrations, it- was discovered that the difference in time 
between the two places would be no hindrance to the scheme. 
Thus, simultaneously with the first daily demonstration in San 
Francisco, at 11 o’clock in the morning, the early afternoon 
audience will have assembled in New York. demonstrations then 
being held every hour afterwards up to 5.30 p.m. at the western 
terminus of the line, and up to 8.30 p.m. at the eastern. The 
commercial toll rate for three minutes; use of the trans-continental 
line is $22 (£4 11s, 8d.), so that the value represented by the 
use of the line for the ten days of the Exhibition is approxi- 
mately £2,640. Both in New York and in San Francisco a lecturer 
will explain by the aid of moving pictures the construction and 
the electrical and mechanical features of the line. 


Telegraph and Telephone Tariffs.—The new Budget 
contains important changes in the charges for telegraph and 
telephone services, Private telegrams will bear an addition of 
3d. per telegram ; the inland Press telegram tariff is raised from 
ls. to 2s. 6d. per 100 words (night) or 75 words (day) for first 
address, and the copying fee is raised from 2d. to 8d. per 100 (or 75) 
words for every address after the first. 

The “ unlimited” telephone rate is raised from £17 to £20 per 
annum in London, and from £10 to #12 in the provinces (new 
subscribers cannot obtain the flat rate at all), Two-party lines 
will pay £7 10s., and four-party lines £5 per annum. The trunk 
service fees are raised by 33} per cent. all round (except 1d. and 
2d. fees, which become 2d. and 3d. respectively). Call office fees 
are increased from 2d. to 3d. in London, and from 1d. to 2d. in the 
Provinces. 

The new tariffs will probably come into force on November Ist, 
1915, . 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—Sypney.—October 25th. Six electrically- 
operated wharf capstans, for the Sydney Harbour Trust. Forms of 
tender from the Engineer-in-Chief, mere Trust Offices, Circular 

ua 
October 25th. For the Department of Defence 
(Navy Office). Supply, delivery and erection of power-station 
plant and equipment for the Commonwealth Naval Dockyard, 
Sydney. 

yl 12th. N.S.W. Railway and Tramways Department. 
Two water-tube boilers, each 8,000 «sq. ft. heating surface 
complete with economisers, superheatera and chimney stack, 
for the Zara Street power house, Newcastle. Particulars, Electrical 
Engineer’s Office, 61, Hunter Street, Sydney.—Specification (No. 
468), 20s. each. —Tenders. 

City Council. An Australian newspaper for August 2nd 


 gtated that tenders would shortly be invited for the following :— 


Linemen’s hand carts; 10,000-volt outdoor type line switches ; 


_ contact and suspension gears; transformer kiosks ; 33,000-volt 


outdoor transformers and switchgear ; time switches. 
VicToR1A.—December 14th. P.M.G. For delivery in all States, 
18,670 common-battery wall pattern telephones, manufactured ia 
Australia. Sched. No. 1,264. 
VICTORIAN RAILWAYsS.—January 5th, 1916. Installation of 
automatic sprinklers and thermostats at Jolimont car-shed. Chief 
Storekeeper, Railway Offices, Spencer Street, Melbourne, 


Dundee,—September 27th. Heating and ventilating the 
City Hall Buildings, Dundee. Mr. Jas, Thomson, City Architect, 


Exeter.—September 27th. Corporation. Three, six or 
twelve months’ supply of steam (washed bean or pea) coal, for 
the Electricity Works. Mr. H. Lloyd Parry, Town Clerk. 


Keighley.—September 27th. About 12,000 tons of 
small slack for Electricity Department. H. Webber, Borough 
Electrical Engineer and Tramways Manager. 


Liverpool.—September 25th. Electrical sundries for 
three months for the Toxteth Park B. of G. Mr. H. A. James, 
Clerk, 15, High Park Street. 


H.M. Orrice oF WorxkKS.— October 1st. 
See “ Official Notices” 


London.— 
Repair of incandescent electric lamps. 
September 17th. 

L.0.C.—October 5th. Heating and ventilating installation at 
Charlton Tram Depét. Specification, &c. (£1 1s.), from “Super- 
intendent Architect’s Department, Aldine House, Bedford St., W.C. 


Manchester.—September 30th. The Lancashire and 
Yorkshire Railway Co. 12 months’ supply of various stores, Mr. 
Waring, Stores Department, Osborne Street, Manchester. 

September 27th. Corporation Tramways. Two light motor- 
driven parcel delivery vans, Specifications, &c., from Mr. J.M. 
McElroy, General Manager. 


New: Zealand, — Dunepin.— November 3rd. City 
Council, Insulated and bare copper wire for a period of two years.” 
November 3rd. Dunedin City Council ; one 3,000-velt regulator. * 
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Salford.—October 4th. 20,000 pairs of carbons for the 
electricity department. See “ Official Notices ” to-day. 

Shanghai.—September 29th. switchgear, static 
transformers, and underground cables for 22,000 v., for the 
Municipal Council. See ‘‘ Official Notices ” August 27th, 

South 9th. Muni- 
cipal Council. Water-purifying plant with a capacity of 75,000 
gallons per 24 hours, for the generating station.* 

Spain.—The municipal authorities of Villarrasa (Province 
of Huelva) have just invited tenders for the concession for the 
electric lighting of the town during a period of ten years. 

Warrington.—September 28th. Twelve months’ supply 
of earthenware conduit, for the Electricity Department. See “Offi- 
cial Notices” September 17th 

Specifications for the dime marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 
Australia,—The following contracts have been placed :— 


VicToRIAN DEPARTMENT. 

Low: tension cables, bare: Item 1, 19/14 8.W.G., 1s. 23d. per Ib, ; item 2, 
19/12, 1s, 29d. ey lb.; item 8, rubber-insulated 7/16, £48 15s. per mile: 
item 4, do., 19/18, £78 2s. per mile; item 5, do., 19/16, £122 per mile ; 
item 6, do., 19/14, £181 per mile; item 4. do., 87/13, £424 per mile.— 
w.T. Henley’ 8 Telegraph Works Co., Ltd. 

Low-tension cables, bare: Item 1, 19/12 S.W.G., 1s. 23d. per lb. ; item 2, 
87/14, 1s. 22d. per lb. ; i ae 8, 87/12, 1s. 23d. per 1b,—British Insulated 
and Helsby Cables, L 

Re-arrangement and Sia cables near Montague Railway Station in 
cotinection with the erection of new shipping shed, £700.—Melbourne 
Blectric Supply Co., Ltd.—Australian Mining Standard. 

State Coan MINE. 
Resistance wire, at rates.—W. T. Henley’s Telegraph Works Co., Ltd. 


The Electric Lighting Committee of the Sydney Municipal 
Council recommends that the tender of Standard Waygood 
Hercules, Ltd., for 33,000-volt switchgear be accepted for all items 
but lightning arresters for the equipment of new sub-stations, 

5,000-volt transformer panels, £97 each; 33,000-volt do., £239 each ; 33,000- 
volt incoming feeder panels, £255 each ; 88, 000 volt outgoing overhead 
feeder panels, £302 each; 415-volt transformer panels, £221 each; 
415-volt summation panels, £67 each. 

Also that the following additional lamps and compensators re- 
quired for public lighting be obtained under existing contracts :— 

From the British General Electric Co.—10,000 60-c.p. vacuum lamps, £718 ; 
2,500 100-c.P. do., £312, 

From the Australian General Electric Co.—1 000 750-watt nitro lamps, 
240 v., £1,487; 1,000 500-watt do., £1,224; 500 800-watt do., £525, 

1,000 760- watt nitro lamps, 45 v., £962; 1, 000 600-watt do., £662. 
850 lanterns, £1,187; 100 spare reflectors, £180, 
200 compensators 750-watt, 45 v., £340; 150 compensators, 500-watt, 45 v., 
25. 


The Melbourne City Council has accepted the tender of the 
British Westinghouse Electric and Manufacturing Co., for one 
1,500-Kw. rotary converter with transformer, at £4,562,—Tenders, 


Bexhill-on-Sea.—The T.C. has acpepted the tender of 
Myres, Rose & Co., for 1,000 tons of coal for the Electricity Works, 
at £1 6s. 3d, per ton. 

Bury.—An offer by Messrs. Drake & Gorham, agents 
for Edison Accumulators, Ltd., to supply on trial an electric motor 
cleanser has been accepted by the Cleansing Committee, who have 
given instructions for a suitable body to be made at the Town’s 


Yard. 
Government Contracts.—List of new contracts for 


1915. 
War Orrice. 


Distribution boards.—Kartret Engineering Co. 

Electric cables and wire.—Callender’s Cable and penn Co , Ltd.; 
General Electric Co.; Liverpool Electric Co., 

Galvanometers.—_W. G. Pye & Co.; Walter's Manufacturing 
Co., Ltd. 

Generators. —Phcenix Manufacturing Co., Ltd. 

blectric lamps.—General Electric Co., Ltd.; Siemens Dynamo Works, Ltd. 

Motors and dynamos.—Electric Construction Co., Ltd.; Electric Ordnance 
and Accessories Co.; Mawdsleys, Ltd. 

Switchboards.—Ferguson, Pailin & Co. 


Rubber tape.—Ancoats Vale Rubber Co., Ltd.; Hooper’s Telegraph and * 


India-Rubber Works, Ltd.; J. G. Ingram & Son ; Chas. Macintosh and 
Co., Ltd. 

Iron and steel wire. —W. Bain & Co; Long & Co, Ltd.; Cleve- 
land Wire Mills; Thos. Evans & Co., Ltd.; Richard "Johnson and 
Nephew, Ltd. ; Lancashire Wire Co., Ltd. ; London Electric Wire Co. 
and Smith’s Ltd. ; Recess Screws, Ltd. ; J. Rigby & Sons, Ltd. ; Rylands 
Bros., Ltd. ; Shropshire Tron Co., Ltd. ; ; Siemens Bros. & Co., Ltd.; 
D. F. Tay lor & Co. ; ; Whitecross Co., Ltd. 

Electrical woe, Richmond Camp. —Cox- ‘Walkers, Ltd. 

— stokers, R.A.F., South Farnborough. —Underfeed Stoker Co., 


Crown AGENTS FOR THE COLONIES. 


Aerial Telephone Cable.—Connolly Bros., Ltd. 
Inp1A OrricE, STORE DEPARTMENT. 
Wireless telegraph apparatus.—Marconi Wireless Telegraph Co. 
Cable.—Callender’s Cable and Construction Co., Ltd.; Shropshire 
Tron “Oi: Pirelli General Cable Works, Ltd.; WwW. T. Glover & Co. oo 


Ltd. 
Copper plates.—T. Bolton & Sons. 
‘ans.—Klectromotors, Ltd. 
Standards.—Siemens Brothers & Co. 
Telephone sets.—General Electric Co. 
OFFICE oF WoRKs. 
Electrically driven pumps, 8t. James’ Park.—The Rees Roturbo Mfg, Co., 
Ltd. 


Post OFFICE. 
Telephone apparatus.—British L, M. Ericsson Mfg. Co., Ltd.; Phoenix 
hone and Electric Works, Ltd.; Siemens Bros. & Co., Ltd. 
Battery —British L. M. Ericsson Mtg, Co., Ltd, 


Telephone Cable.—W. T. Henley’s Telegraph Works, Ltd.; Johnson and 
Phillips, Ltd.; Union Cable Co. 
Arc lamp carbons .—Geneml Electric Co. .» Ltd. 
_ Dry cells.—Siemens Bros. & Co., Ltd. ; 
Leclanché cells.—Siemens Bros. & Co., Ltd. 
= shades.—Benjamin Electric Co., Ltd. 
ctric lighting, Studd Street Stores "Extension, —G, E. Taylor & Co. 


Great Yarmouath.—The T.C. has accepted the following 
tenders for the Electricity and Tramways Department :— 
1, “— half-inch slack and 500 tons hard steam coal.—Cleaves & Co.: 
Perr wage 9s. each ; inspectors’ do., £2 each.—Hazel & Co. 
Motor axle grease, £17, aud graphite grease, £17 10s. per ton.—Stern, 
Sonneborn Oil Co., Ltd. 
The Council has declined to entertain the request of the British 
Thomson-Houston Co., Ltd., for their contract price of cable to be 
increased from £79 to £90 per mile on account of the increased 


cost of labour and material. 


London,—Messrs. Pope’s Electric Lamp Co., Ltd., have 
secured orders for several thousands of lamps, both carbon and 
metal filament, from both the Admiralty and the War Office, and 
also from H.M. Office of Works. ’ 

The Metropolitan Water Board has accepted the offer of the 
Maxim Lamp Works, Ltd., to continue, for a further period of six 
months their contract for the supply of metallic filament lamps at 
existing prices. The offer of the British Insulated and Helsby 
Cables, Ltd., to continue, for a similar period, the supply of tapes 
at the same price for one item, and at a 5 per cent. increase en 
two items, has also been accepted. 

The “ Z” Electric Lamp Manufacturing Co., Ltd., and Reduced, 
has been awarded by H.M. Office of Works the contract for 12 
months’ supply of “‘ Z” drawn wire metal filament lamps. 

BERMONDSEY.—The B.C. Electricity Committee has accepted the 
tender of Messrs. Myers, Rose & Co., Ltd., and Messrs. A. Usher and 
Co., for 3,000 tons of Shipley nuts, at 218, 1ld. per ton, and 5,000 
tons of Bolsover nutty slack, at 183, 9d. per ton, respectively. The 
electrical engineer has been authorised: to purchase for experi- 
mental purposes about 25 tons of coke breeze at 12s. 4d. per ton. ; 

The L.C.C. has received the following tenders for installing 
electric light at the Winchester Street — Finsbury :— 


Napier, Kimber, Ltd. (accepted) oo « £104 
Alpha Manufacturing Co. ee 146 
Automobile and Electrical ‘Equipment Co. ee oe 162 
A. Hawkins & Sons.. oe ee a ee 165 
Tredegars, Ltd. pee ee ae wa 172 
G. Weston & Sons, <a ee ee 


“oT. W. Ltd. pe 
Lowestoft.—The tender of ny “Hadfields has been 
accepted for the supply of 12 rolled steel car axles, at £3 10a. each. 


Sheffield.—The Tramways Committee recommends the 


acceptance of the tender of Messrs. C, Macintosh & Co., for the 
supply of 300 winter hats for women conductors, at 2s, 34d, each. 


FORTHCOMING EVENTS. 


Iron and Steel Institute.—Friday, September 24th. At the Institution of 
Civil Engineers, London. Autumn meeting. For particulars gee our 
** Notes,’’ September 8rd p. 308. 
Municipal Tramways Association.—Friday, September 24th. At 11 a.m, 
At the Surveyors’ Institution, Great George Street, 8.W. Annual Con- 
ference concludes. 
Association of Supervising Electricians.—Tuesday, September 28th. At 
8 p.m... At st. Bride’s Institute, Bride’s Lane, E.U. Presidential Address 
by Mr. A. H. Dykes, 
Salsera Technical and Engineering Association.—Saturday, October 2nd. 
At 7 p.m. Ao Royal Tecnnical Institute, Peel Pa Paper on “‘ The 
Wonders of Coal,” by Mr. G. R. Kew, 


NOTES. 


Appointments Vacant.—Assistant engineer (£2 10s.), 
linesman jointer (£2 10s.), fitter drivers (£2 10s.), fitters (£2), 
wiremen (£2), engine drivers (£1 10s.), switchboard attendant 
(£1 5s.), district electrical and mechanical engineers (£3 5s. to £4), 
for War Departmeat, Southern Command, for military hutment 
camps; overhead wireman for Ramsbottom U.D.C. railless traction 
system ; switchboard attendant (32s. 6d.) for Plymouth Corpora- 
tion ; switchboard attendant for Derby Electricity Supply Depart- 
ment. Particulars are given in our advertisement pages, 


Poisoning in Storage Battery Making.—The results 
of an investigation into the five principal lead storage battery 
factories in America are given in a bulletin recently issued by the 
Bureau of Labour Statistics of the U.S.A. Dapartment of Labour. 
The inquiry was carried out in order to discover the dangers of 
lead poisoning incurred by the workers, and discloged the fact — 
that about 18 per cent. of American storage battery workers 
suffer from lead poisoning in some form, as against only 1 per 
cent. in Germany and about 3 per cent. in Eagland. The report 
states that the difference is due to lack of care on the part of the 
workmen and to neglect of factory sanitation. In addition to the 
details of the American industry, the bulletin gives particulars of 
the measures taken to safeguard workers in the storage battery 
industry in England, France and Germany. 

The returns of the Home Office show that in the eight months 
ended August, 1915, there were 41 cases of lead poisoning in 
English electric accumulator works, a8 ire with 30 in the 
corresponding period of 1914. : 
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Mathematical Notation. — A leaflet recently issued 
by the London Mathematical Society, containing a number of 
suggestions for notation and printing, deals with a subject of very 
material importance to publishers of scientific and technical 
literature. Those who are not clozely connected with the art of 
printing probably have no conception of the difficulties which 
confront the compositor who is called upon to set up an expression 

Rt 
such ae, e.7.,¢ “, and they would be surprised to learn that by 
writing it in the form «-®", they remove nine-tenths of the 
difficulty, without in the least interfering with the meaning or 
lucidity of the expression. At the same time they greatly increase 
the reliability of the reproduction, for in the latter case there is 
far less tendency for the type to slip or draw out; mathematical 
composition is notoriously liable to errors in printing, not only on 
account of its inherent peculiarities, but also because of the 
mechanical difficulty in securing the type in place. We therefore 
heartily welcome the circular above-mentioned, in our own 
interests as well as those of our readers. We have long made a 
practice of rearranging formule and equations in accordance with 
the methods which are advocated by the Society, but we should 
very much prefer that authors would adopt these methods in the 
first instance, in order to avoid unnecessary labour and reduce the 
risk of error. The principal points to be borne in mind are the 
following :—Horizontal bars in fractions, or over a group of 
symbols, should be avoided; the solidus (slanting line) and 
parentheses should be used instead. Where, however, equations 
are printed in separate lines and not in the body of the text, there 
is less objection to the use of horizontal bars. Dots and bars over 
or under letters should not be used; they may follow the letters, 
or accents may be used, without disadvantage. There is no 
objection to indices, suffixes, &c. The following brief set of 
examples illustrates these points—which, of course, relate only to 
MSS. intenced for composition :— 
Instead of 


Always write 
13, 1/./2 or (alb) 


or (a/b}}, i 
+ br +e V (ar? + + 
(au? + be +0) 
(a + 2’, 2’ 
a +h a ah mar + db), (a + De, 
s ¢ s pla + 
a 
D+ — 
3 + 


It will be noted that fractions in common use, such as 4, 4, 3, may 
be used freely as here shown, but others such as 17/25 should be 
written with the solidus. 

The Secretary of the London Mathematical Society, Dr. 
T. J. I’a, Bromwich, informs us that the Society is willing to 
supply a limited number of copies of this very welcome circular 
on application. 


Limitation of Profits. —The following notice appeared 
in the Zondun Gazette on Tuesday :— 
Monitions oF Wark Act, 1915, 
5 and 6 Geo. 5, Ch. 54. ; 


Notice is hereby given under the Rules Publication Act, 1898, that it is pro- 
posed by the Minister of Munitions, after the expiration of at least 40 days 
from this date, in pursuance of the powers conferred upon him by Sec. 5, Sub- 
Sec. 4, of the Munitions of War Act, 1915, and every other power enabling him 
on that behalf, to issue Rules with respect to the limitation of Profits of a 
Controlled Establishment. 

Draft copies of the said Rules can be obtained in the interval at the office of 
the Minister of Munitions. 


The Electrometallurgy of Zine. — The electro- 
metallurgy of zinc has for many years been practised successfully 
at the works of Messrs. Brunner, Mond & Oo., Ltd., at Winnington, 
where spelter guaranteed 99°95 per cent. Zn is produced by the 
Hoepfner process. The deterrents to the production of zinc by 
electrometallurgical methods have been three—namely : (1) Diffi- 
culty in obtaining a dense, coherent deposit of zinc on the 
cathodes; (2) large consumption of energy required for the 
decomposition of the zinc compounds available for commercial 
electrolysis, no matter whether it be the sulphate, the chloride, or 
an alkaline zincate; and (3) the difficulty in dissolving a fair 
proportion of the zinc of the ore, 

The first difficulty was mastered years ago, and recent workers 
in this field have had no trouble in obtaining satisfactory cathode 
deposits. The second difficulty has limited the electrometallurgy 
of zinc to places where the anode reaction may be caused to serve 
a useful purpose, as at Winnington. The third difficulty is 
common to all zinc hydrometallurgical processes, and refers to the 
formation of zinc ferrite in the roasting of the ore, zinc ferrite 
being insoluble, or difficultly soluble, in most agents that are com- 
mercially available. For this reason a roasted zinc ore may give 
up al 60 per cent, of its zinc even to fairly strong sulphuric 
acid. 

Recent work in zinc electrometallurgy has been done at Trail 
B.C., and at Bully Hill, Cal. 


It is intimated that one or both of 


these plants is shortly going to offer electrolytic zinc in the 
market, The Anaconda Oo. has also taken up this problem in an 
experimental way.—Chemical Trade Journal, 


Swiss Electro-Metallurgy and French Connections, 
Early in 1914 a draft agreement was in course of negotiation 
between the Swiss Société Electrométallurgique Paul Girod, of 
Neuenburg, and the well-known French firm of Schneider & Co,, 
of Creusot, whereby the two undertakings would have been 
brought into intimate association, and the capital of the former 
reduced from £480,000 to £96.000, and then increased to £200,000. 
The outbreak of war, however, prevented the conclusion of the 
agreement, as the financial institutions connected with the Swiss 
company were unwilling to proceed with the proposed issue of 
shares and debentures. At the ordinary meeting of the company 
held in June, 1915, the wish was expressed that the draft agree- 
ment should be rejected, and a resolution to this effect was 
adopted at a further meetirg held at the beginning of 
September. It was pointed out that, as drafted, the agreement 
was no longer in the interest of the company under the change in 
circumstancer, but that the rejection did not necessarily mean 
a rupture with the French company, as the Neuenburg company 
was still open to a fresh proposal of a more favourable nature, 
It was stated that the French subsidiary company, at Ugine, was 
exceptionally well employed on army contracts, and its working 
results for 1915 will presumably enable the Girod company, which 
has incurred large losses in the past five years, to pay off almost 
all its liabilities, The directors now have a free hand for taking 
advantage of the present more favourable situation for placing 
the undertaking on a firmer basis, either by securing a connection 
with another company or otherwise. 


Charging Electric Vehicle Batteries.—The Electric 
Vehicle Committee has issued a leaflet of notes for the guidance of 
persons who wish to make arrangements for charging the batteries 
of electric vehicles. In the case of asmall equipment for charging 
one or two cars, where DC. is available at a pressure not exceeding 
250 volts, it is recommended that the charging voltage be regu- 
lated by resistances, to avoid the cost of installing a motor- 
generator—except where the supply is on the three-wire system 
at 220 volts and upwards, in which case the power must be 
derived from the outers only, and a motor-generator is preferable. 
Larger equipments should be provided with motor-generators, but 
where the supply is at 220 volts, two-wire, a balancer is more 
economical than a motor-generator. With A.c. supply either a 
motor-generator or a mercury arc rectifier is necessary. Pre- 
cautions to protect the attendant from shock from the switchgear 
are outlined, and the equipment recommended for the charging 
board is specified ; three-core “ cab-tire” sheathed cable is recom- 
mended for connection with the batteries. 


The Budget and Business.—We suppose that in all 
business houses since Tuesday last a good deal of thought has 
been given to the various ways in which the new taxes will affect 
our commercial and industrial operations. The abandonment of 
the 3d. postage rate will probably tell somewhat heavily upon 
the operations of most trading firms, but in the case of publicity 
departments, which send out thousands, and perhaps hundreds of 
thousands of printed circulars and price lists in the course of a few 
months, it will lead to a serious re-consideration of the old question 
of circulars v. trade Press advertising. _The business manager, or in 
cases the publicity manager, will have to bear in mind that his 
circulars will now cost him an additional 41s. 8d. per 1,000 for 
postage. The experience of all of us, whether in business or home 
affairs is that large mumbers of 4d. circulars reach the 
“Ww. P. B.” unopened—in some cases they never reach the right 
hands at all. “I don’t want to be bothered with circulars!” When 
the head of the house is away from home, he wants everything 
sent on “ except, of course, any circulars that come.” If office waste- 
paper baskets and kitchen cupboards could talk they would a pretty 
tale unfold. It will be such considerations as these that will: 
weigh with those who want to adopt the most efficient, because 
the most direct, and the most permanent way of reaching the eyes 
of buyers. Of course the same arguments really apply in the 
ordinary case of lists sent to foreign countries—indeed, more s0, 
for we suppose there is not an office list of addresses that covers 
all the readers of a well-circulated and widely-read journal that 
finds its way into all corners of the globe. But just now in con- 
nection with the Budget the argument comes with particular 
force for home purposes. The printed advertisement appearing in 
a trade journal is not thrown into the waste-paper basket ; on the 
contrary, it is often handed over to a second or a third party, and 
even then does not reach the flames—it is filed away for reference 
because, in a sense, it is an up-to-date directory as well as a 
literary production, The cost of producing price lists, paper, 
printing, &c., are like everything else higher in consequence of the 
war, and when one adds the new postage burden, the economy of 
advertising, considered both per thousand impressions and on the 
point of efficiency, is very substantial. Of course these are all the 
most obvious of truths, and they would hardly need restating now 
were it not essential in all business departments to-day to obviate 
waste wherever possible, 


Russian Nickel.—A note in the Novoie Vremya says 
that a report recently issued on nickel ore deposits in Russia shows 
that three such deposits have long been known to exist in the 
Urals ; but they were poor, containing but 2 to 4 per cent. of the 
metal, and therefore at the low prices once ruling tie ore was not 
extracted, But when these deposits came into the hands of strong 
financial groups their exploitation was begun. At present, the 
Revdinsk factories are smelting about 600 poods of crude nickel 
per annum, with 65 per cent, metal content. Additional efforts 
are being made to discover nickel in the Urals area, 
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Rifle Club Shoot.—An interesting shoot was decided 
on Saturday Jast between the Ediswan Rifle Club and a team from 
the British Thomson-Houston. A good muster was present, and 
the result was as shown below :— 


10 SHOTS AT 25 YARDS, 


Episwaw TEAM. | B.T.H. Team. 
lst 2nd 1st 2nd 
shoot. shoot. Totals. shoot. shoot, Totals. 

* KE. Winterflood 92 190 * Redfern (2) .. 84 78 162 
8. Smith -. 88 92 18) 99 eo 82 153 
— Harrington 89 87 176 Bush . 62 12 134 
W. Golding .. 87 87 174 Danton 67 65 132 
E. Ralph oo & 89 172 Abel .. 78 50 128 
T.C. Black .. 78 90 168 Burton.. - SB 67 97 
A. J. Corbett 85 17 162 Butcher one 54 83 
A. E. Davis .. 72 85 157 + Gowan.. see 39 66 
1,879 960 


* Winners of silver spoons presented by Edison Rifl3 Club. 

+ Winners of wooden spoons, suitably illuminated for the occasion. 
Ediswan, 1,379 Average, 86°18 
B.T.8., 96) ia 60 00 
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Mr. Elliott (Ediswan joint sales manager) was in the chair, 
supported by Messrs. Child, Packenham and Cooke. Mr. Abel, on 
behalf of the B.T.H. Co., responded to Mr. Elliott’s welcome. 
Messrs. Anderton (Ediswan) and Abel (B.T.H.), were captains, and 
the place of official scorer was filled by Mr. W. B. Clarke. 


Australia on Tariffs and Trade “ Capturing.”— 
The Sydney Morning Herald, on July 30th, published an article 
stating that the tariff which was introduced in December last, 
but was never before the Federal Parliament for discussion, would 
not be considered by that body until next year, The feeling is 
that the time is inopportune for discussion. Toward the end of 
its article our contemporary says :— 


“All classes of traders are greatly disappsinted with the steps 
taken by British manufacturers to capture Germany’s lost trade. 
In almost every instance the tariff gives preference to Great 
Britain, and that being the case, it is thought the British manu- 
facturers might reasonably have been expected to make an 
endeavour to secure some of the orders which were previously 
placed with Germany. But it is complained that so far no effort 
in that direction has been made, and that, instead of the Empire 
‘deriving any benefit from the war, as regards new trade, the 
American and Japanese have stepped in, and are capturing the 
market for all those goods which, prior to the outbreak of war, 
came from-Germany, Japanese exporters, in particular, are show- 
ing great activity, and are straining every nerve to secure the 
Australian trade, And in many cases they have succeeded.” 


In the next day’s issue of the same paper the secretary of the 
Association of British Manufacturers replied to the criticism as 
follows :— 

“You make no mention of the numerous handicaps to which 
British industry is subject at present. These may be summarised 
roughly as: (1) Shortage of labour through enlistment with the 
Colours ; (2) shortage of supplies of raw material ; (3) shortage of 
shipping tonnage ; (4) Admiralty and War Office contracts taking 
precedence over private orders. 

“A review of the various journals published in the United 
Kingdom which are available here suffices to explain the position. 
As long as the Mother Country is engaged in a life-and-death 
struggle with her enemies, the capturing of enemy trade, important 
though it be, must be relegated to a second place. But to say that 
British manufacturers have made ‘no effort’ to capture enemy 
trade is unjust ; the writer of your article is apparently unaware 
that there has been held in London a Trade Fair organised by the 
Board of Trade, and that, as the result of this, satisfactory busi- 
ness is being done by British firms making goods which take the 
place of those manufactured by the enemy. Since the beginning 
of the war the British Trade Commissioner in Australia has 
succeeded in placing many Australian firms in touch with sources 
of supply, of which they were previously unaware, and much 
business formerly done with enemy countries has been diverted to 
the — Kingdom, notwithstanding the handicaps before 
mentioned.” 


Institution and Lecture Notes.—Association of 
Supervising Electricians. —This Association commences its 
recond season on Tuesday, September 28th, at 8 p.m., at St. Bride’s 
Institute, E.C. The presidential address will be given by Mr. A. H. 
Dykes, A.M.I.C.E. The following programme has been arranged 
for the ensuing season :— = 

Tuesday, September 28th, 1915.—Presidential address by Mr. A. H. Dykes. 
November 2nd.—Paper on *‘ Accumulaicors,” by Mr. R. Rankin. 
December 14th.—Paper on Blectric Lifts,’ by Mr. H. Marryat. 
January 17th, 1916.—Half-yearly meeting and informal dis- 

,cussions, 

February on “TIiluminating Engineering,” by Mr, 
le r. 
April 3rd.—Paper on ‘‘a.c. Motors,” by Mr. H.C. E. Jacoby. 

y 15th.—Paper on ‘‘ Notes on Electrical Work in Large Build- 

ings,’’ by Mr. F, C. Raphael. 
June 26th.—Annual general meeting. 

Society of Engineers.—On Monday, October 4th, at the Sur- 
veyors’ Institution, Great George Street, S.W., a paper on “ Law 
and Engineering,” is to be read by Mr. S. G. Turner. 

British Science Quild.—Owing to the urgent need of scientific 
organisation, the Guild has decided to publish a Journal, of which 
the first number has come to hand ; it contains a full report of the 
annual meeting, held on July Ist, at which an address was 
delivered by Sir William Ramsay on “The National Organisation 
of Science,” 


Nottingham Society of Engineers.—The annual meeting is 


to ‘be held at the Welbeck Hotel, Nottingham, on Wednesday, 


October 6th, with Major W. E. Walker, the president, in the chair. 
A syllabus of lectures is being arranged for the 1915-16 session. 


Patents and Alien Enemies.—Application has been 
made to the B. of T. for the avoidance or suspension of patent 
No. 409/13, granted to the Maschinenfabrik Augsberg-Nurnberg 
A.G., for cooling internal-combustion engines. 


Electricity on the South African Railway System. 
—Mr. W. W. Hoy, general manager of the Union of South Africa 
Railways and Harbours, in his official report for 1914, just pub- 
lished, states that the Administration had in contemplation the 
electrification of certain sections of the railway, and a decision 
had been arrived at to obtain the services of an eminent consulting 
engineer to study the local problems and conditions on the spot, 
and thereafter submit a comprehensive report. ‘‘ Unfortunately 
the condition of affairs in Europe and in South Africa has 
necessitated a postponement of the Administration’s proposals, 
The matter is one, however, which should receive early attention 
after the cessation of hostilities.” 

On the subject of electric light and power, Mr. Hoy states that 
electric light has been installed at a number of stations throughout 
the system, and in the workshops extensions of electrification 
schemes have been put in hand. All the Administration’s work- 
shops, with the exception of those at East London, are now 
entirely electrically equipped, and negotiations are proceeding with 
the East London municipality for obtaining currentat a reasonable 
cost. A new agreement has been concluded with the Bloemfontein 
municipality for the supply of current for power and lighting 
purposes. The developments in electrical control signalling, adds 
Mr. Hoy, are being carefully watched, and installations are being 
erected at various busy portions of the line. 

As regards train lighting, the general manager reports that the 
electric lighting of coaches has been satisfactorily carried out 
during the year, and a considerable amount of work in connection 
with erection and charging of cells has been done, The experi- 
ment commenced in 1912 with Edison cells for block train light- 
ing at Cape Town for suburban service having proved entirely 
successful, is being generally extended in the Cape suburban area. 
In 1912, a trial was also made with the Vickers train lighting 
system, six sets being fitted to main-line stock, The trial has 
proved fairly satisfactory; although no great improvement 
over other systems has been demonstrated. A further six sets 
have also been ordered for equipping certain coaches now being 
erected in England. One equipment was also purchased from 
Messrs. Mather & Platt, and is giving satisfaction. 


Volunteer Notes,— ENGINEERING INSTITUTIONS’ VOLUN- 


TEER TRAINING CORPS.— 

Company Orders.—By Lieut.-Col. C. B, Clay, V.D., Commandant, 
for week commencing September 27th, 1915 :— 

Drills, 6.30 to 7.30 ; 7.30 to 8.30 p.m. 

Monday, September 27th.—Section 1, Technical ; Section 3, 
Squad signalling class. 

Tuesday, September 28th.—Section 2, Technical; Section 4 
Shooting. 

Thursday, September 30th.—Section 3, Technical ; Section 1, 
Shooting. 

Friday, October 1st.—Section 4, Technical ; Section 2, Squad 
signalling class. : 


Saturday, October 2nd.—Company Parade, 2.30 p.m. Route 


march, 
3RD Batt. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 


TEERS).—Battalion Orders- by Colonel S. G. Grant (Officer Com- 
manding), Thursday, September 23rd, 1915 :— 

Week-end Parades—Saturday and Sunday.—Bridging, Bombing 
and Demonstrations in Field Cookery. 

Saturday —The Battalion will parade at Baker Street Station 
at 2.30 p.m, and proceed by train to Wembley Park. 

Sunday.—7 a.m., Réveillé ; 10 a.m., Church Parade ; 10.20 a.m., 
Battalion Parade (Bridging, Bombing and Field Cooking Demon- 
stration) ; 2.30 p.m., Battalion Parade ; Bridging and Bombing. 

Musketry.—There will be no Shooting at Acton or Bisley on 
Saturday, the 25th inst., but Acton Range will be open on Tuesday, 
the 28th inst., and there will be Firing at both Bisley and Acton 


Ranges on Saturday, October 2nd. 
A. G. JomneR, Major and Adjutant, O.B.C. 


Municipal Tramways Association (Inc.).—Yester- 
day the annual conference of the Association was opened at the 
Surveyors’ Institution, Great George Street. Alderman H. 
Linsley, J.P., chairman of the Salford Corporation Tramways 
Committee, delivered his presidential address, in the course of 
which he referred to some of the work done by the Council during 
the past year, and stated that the capital expended on municipal 
tramways in this country amounted to 56 millions sterling ; the 
employés numbered over 55,000, and of these over 16,000 had given 
their services to their country, while many of them had laid down 
their lives or suffered from wounds in the war. Others had left the 
tramway workshops to assist in producing munitions of war. The 
drain upon the population of industrial districts had resulted in 
heavy loss of income by many tramway undertakings, and the 
payment of allowances to men who had enlisted had involved an 
expenditure of £380,000 by municipal tramways, to which must be 
added the cost of war bonuses and other extra outlays. The scarcity 
of men had rendered it necessary to employ female labour, and 
there ware already more than 1,700 women acting as conductors on 
municipal tramways. Upwards of £23,500 had been subscribed by 
tramcar passengers to charitable funds connected with the war, 
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A discussion was then opened by Mr. J. Dalrymple, general 
manager of the Glasgow tramways, on ‘Tramway Labour 
Problems as Affected by the War,” and in the afternoon Mr. A. 
Baker, general manager of the Birmingham tramways, was to open 
a discussion on “ Financial Problems as Affecting Tramways During 
War-time.” To-day the Executive Council and the Managers’ 
Section will meet, and afterwards the annual business meeting will 
be held, 

Inquiries.—A correspondent asks for the name of an 
ironfounder who would undertake to supply small electrical 
castings, Makers of “Kingslead Drying Stoves” for photo-prints 
are aeked for. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
‘ELECTRICAL, REVIEW posted as to their movements. 


Central Station Officials—Mr. A. Hayson, 
who served his apprenticeship at the Corporation electricity 


_ works at Swindon, has been granted a commission in the Indian 


Reserve of Officers, and posted to the 31st Punjabis. 

The Ilford Electricity Committee proposes to grant the follow- 
ing increments of salary :—Mr. J. R. WILSON (first charge engi- 
neer), £170 to £175; Mr. G. E. WILLIAMSON (second charge 
engineer), £140 to £150 (maximum); Mr. A. GLAZIER (third 
charge engineer), £135 to £140 (maximum), 

Mr. H. Hooper, senior charge engineer at the Walthamstow 
electricity works, has resigned his position. It is proposed to 
promote Mr, A. R. MANWARING, switchboard attendant, to fill the 
vacancy, at a salary of 40s, per week, rising by 2s. 6d. annually to 
50s. In this connection the Lighting Committee has recommended 
the U.D.C. to fix wages of charge engineers at 45s. per week, rising 
to 55s. per week by annual increments of 2s, 6d., and the salaries 
of switchboard attendants at 35s, per week, rising to 40s, per week 
by annual increments of 2s. 6d. 


Tramway Officials.—Sergt. M. Rarusone, formerly 
manager of the Oldham, Ashton and Hyde tramways, is in the 
trenches with the King’s Royal Rifles. 


General.—On September 9th the staff and employés 
of the Kopper’s CoKE-OVEN AND Bys-Propuct Co., and 
Coates & Co., Sheffield, engaged on the new coke-ovens at 
Thrislington Colliery, West Cornforth, Durham, held a smoking 
concert at which Mr. T. M. Craft, chief electrician, was presented 
with a timepiece on the occasion of his marriage, Mrs. Craft was 
the récipient of a gold brooch. Mr. J. A, Turner, superintending 
engineer, made the presentation. ; 

Having fulfilled his engagement with the Government of Burma, 
Mr. Harry NIMMO is coming home, via Malay States, China, 
Japan, U.S.A., and Canada, for a holiday, after 64 years’ work in 
Burma’s trying climate. 

Mr. T. P. BROGAN has been appointed chairman of the Battersea 
B.C. Electricity Committee. 

Mr, Oscak JOHN Sparrow, of the staff of the Marconi. Co., 
Chelmsford, who was married on September 11th to Miss Ellen 
Barrow, has been presented by his colleagues with an overmantel 
and set of cutlery. 

The many friends of Mz. Hersert H. Berry (Berry, Skinner 
and Co.) will be pleased to learn that he has now returned to the 
office, after an absence of nearly 18 months, We congratulate Mr, 
Berry on his recovery. 

Mr. N. C. Barrett, late assistant manager of the British 
Prometheus Co., has been appointed to a similar position on the 
staff of the electrical cooking and heating department of Carron 
Co., Stirlingshire, with whom he has now taken up his duties, 

The Times announces that the Minister of Munitions has 
appointed SIR FREDERICK DonaLpson, K.C.B., Chief Superin- 
tendent of Ordnance Factories, to act for the time being as 
Technical Adviser to the Ministry. In the meantime arrange- 
ments have been made for Mr. V. L. RAVEN, chief mechanical 
engineer of the North-Eastern Railway, whose services have been 
temporarily placed at the disposal of the Minister of Munitions 
by the board of directors, to perform the duties of Acting Chief 
Superintendent of the Royal Ordnance Factories, Woolwich. 


Roll of Honour.—Private R. Howorrts, of the 7th 
Battalion Manchester Regiment, has been wounded in the fighting 
at Gallipoli. He was employed at the British Westinghouse Works, 
Trafford Park. 

Private ALBERT E. Roacw, formerly employed at the British 
Westinghouse Works, Trafford Park, who has been killed in action 
at the Dardanelles, where he was serving with the 8th Battalion 
Lancashire Fusiliers, was 28 yeare of age, and married. 

Corporal Gro. E. Broome, of the 6th Battalion Manchester 
Regiment, who has been serving at the Dardanelles, has died on 
board ship while being invalided home. He was 20 years of age, 
and was formerly for five years employed in the offices of the 
Manchester tramways department. 

Sapper GREENHALGH, of the Royal Engineers formerly in the 
drawing office of the Salford electricity department, is reported as 
missing. He went to Egypt a year ago, and had more recently 
been serving at the Dardanelles, : 


Quartermaster-Sergeant T, BRIERLEY, 47, who has been serving 
with the 8th Lancashire Fusiliers at Gallipoli, has died of dysentery. 
He was employed for eleven years by the British Westinghouse Co. 

Private CYRIL JONES, of the 8th Lancashire Fusiliers, who was 
formerly employed at the Central Telephone Co.’s offices in Man- 
chester, has been killed in action. 

Private A. M. Dora, of the 6th Battalion Manchester Regiment, 
who figured in the list of soldiers awarded the D.C.M. last week, 
was twice wounded—the second time with fatal results. He was 
25 years of age, and was an electrical engineer in the employ of 
the British Westinghouse Co., Trafford Park. 

Private B. G. SCHOFIELD, of Oldham, who has been serving 
with the 10th Manchester Regiment, is officially reported missing. 
He is 20 years old, and was formerly employed by Mesers. J, P. 
Hall & Co., electrical engineers, Werneth, Oldham. 

Private WALTER RIMMER, of the 1st Manchester Regiment, a 
disabled prisoner of war from Germany, reached his home at Long 
Fold, Swinton, last week. Rimmer, who has lost his right foot, 
was formerly employed by the Chloride Electrical Co., Clifton 
Junction. 

Private W. J. SPENCER, of the 7th Battalion Lancashire Fusi- 
liers, formerly in-the telegraph department of the Lancashire and 
Yorkshire Railway Co., has been killed at Gallipoli. 

Sergt. A. E. InvING, an employé on the Burnley Corporation 
Tramways, has not only been granted the D.C.M. for gallantry in 
Flanders, but he has received the Czar of Russia’s Medal of St. 
George for distinguished service in the field. 

Rifleman J. A. GrpBons, of the 12th Rifle Brigade, who was 
engaged in the West Ham electricity department, has been 
wounded in action in Flanders, and is in hospital at Birmingham. 

Private A. WATSON, of the 6th Lincs, Regiment, who was until 
his enlistment last August with Messrs. Cutting Bros., electrical 
engineers, Stamford, has been wounded at the Dardanelles. 

Widespread sympathy will be felt with Sir Oliver and Lady 
Lodge in the loss of their youngest son who has been killed in the 
Dardanelles. Second Lieut. RAyMonD LODGE, according to the 
Times, was 26 years of age. He joined the South Lancashire 
Regiment shortly after the outbreak of war. He went through 
a course of engineering at Birmingham University, and had been 
associated with the firm of Lodge Bros, 

Private G. S. MARTLEW, aged 19, formerly employed at the 
Atherton generating station of the South Lancashire Tramways Co., 
has been wounded while serving with the 5th Manchester 
Regiment. 

Rifleman A. N. 8S. Knicut (Rifle Brigade), whose death is 
reported from Flanders as having occurred on July 30th, was a 
shift engineer at the Burton-upon-Trent electricity works. He 
held the degreee of B.Sc., and was trained at the British Electric 
Plant Co.’s works at Alloa, Subsequently he was at Swansea, and 
for the last two or three years had been at the Barton-on-Trent 
works, One of his brothers had been killed at the Dardanelles, 
and another is also with the Forces. 

Sapper ERNEST JACKSON, of the 12th Field Company, Royal 
Engineers, has been awarded the D.C.M. for conspicuous gallantry 
at Hooge. His section officer was with a bombing party some 
distance in front of the trench when he was severely wounded, 
and an N.C.0O. who tried to bring him in was killed. Sapper 
Jackson left the trench and brought in the wounded officer, and 
then proceeded with the bombing party. He is 18 years old, 
and before he enlisted he was with the borough electrical engineer 
at Preston. 

Le.-Sergt. THomAS Cass, of the 6th Battalion King’s Own 
Yorkshire Light Infantry, who has been killed in action in 
France, was employed in the Highways Department of the Leeds 
city tramways undertaking prior to enlisting last September. 

Trooper OSMAN Fow.er, of the Royal Gloucestershire 
Husears, has been killed in action in the Dardanelles. He was on 
the staff of the Gloucester Corporation electricity works, and pre- 
viously at the E.L. works at Stratford-on-Avon. 


Obituary.—The death has taken place, in his fifty-first 
year, of Mr, Wm. THomAS, late chief inspector of the West Ham 
Corporation tramways. When that system was opened, deceased, 
who one from Liverpool, drove the first electric car in the 
borough. 


NEW COMPANIES REGISTERED. 


Staines Projectile Co., Ltd. (141,584).—This company was 
registered on September 13th, with a capital of £5,000 in £1 shares, to take 
over from P, J. Mitchell the benefit and obligation of contracts secured, by 
him from the War Office for the manufacture of shells. So long as Marconi’s 
Wireless Telegraph Co., Ltd., or its nominees, hold 2,499 shares in the com- 
pany the capital shall not be increased without the, consent of that company. 
The subscribers (with one share each) are: P. J. Mitchell, Caxton House, 
Westminster, S.W., consulting engineer; H. Shaw, Caxton House, West- 
minster, S.W., engineer. Private company. The number of directors is 
not to be less than two or more than five; the first are H. Clark, H. Shaw, 
P. J. Mitchell, E.. Cameron, and Capt. A. Simpson, R.E, (all permanent, 
subject to holding 500 shares). The above-mentioned company has the right 
to nominate two directors. Qualification of subsequent. directors, 100 shares. 
Solicitors: Johnson, Weatherall & Sturt, 7, King’s Bench Walk, E.C. 


Marsh Bros. (Electricians), Ltd. (141,563) .—This company 
was registered on September 13th, with a capital of £4,000 in £1 shares, to 
take over the business of electrical engineers, and contractors for and dealers 
in electrical apparatus and appliances carried on “by H. Liller and A. Liller 


at Orchard Place, Sheffield, as Marsh Bros. The subscribers (with one share, 


each) are: A. Liller, Oaklynn, Dore, near Sheffield, cashier; F. C. Young, 
45, Bank Street, Sheffield, chartered accountant. Priyate company. The 
number of directors is not to be less than two or more than five; the first 


are not named. Qualification, £500. Solicitor: S. J.. Newson, Melbourne 


’ Chambers, Cambridge Street, Sheffield. Registered by Jordan &: Sons, Ltd., 
116-7, Chancery Lane, W.C. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


‘“*Cedes”” Electric Traction, Ltd.—Particulars of £4,000 
debentures, created August ,18th, 1915, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the amount of the present issue being 
£3,000. Property charged: The company’s property. No trustees. 


Renew Electric Lamp Co., Ltd.—Debenture, dated Sep- 
tember 9th, 1915, to secure 4,500, charged on company’s oe and 
property, present and future, including uncalled capital. Holder: E. G, 
Fishenden, 97, Junction Road, Holloway. 


Northallerton Electric Light and Power Co., Ltd. (59,301). 
—Capital, £6,500 in 2,900 pref. shares of £1 each and 12,000 ord. shares of 
Gs. each. Return dated March 10th, 1915. 1,151 pref. and 4,861 ord. shares 
taken up. 1 per share called up on the pref. and 6s. per share on the ord.; 
£2,609 6s. paid. Mortgages and charges: £5,400. Return of allotments 
made up to August 13th, 1915, shows further 20 ord. shares allotted for cash. 


W. S. Jeal and Co., Ltd.—Particulars of £400 debentures, 
created September 3rd, 1915, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the whole amount being now issued. Property 
charged’: The company’s property, present and future, including uncalled 
capital. No trustees. : 


Drycells, Ltd.—Particulars of £2,000 debentures, created 
September 3rd, 1915, filed pursuant to Section 93 (3) of the Companies (Con- 
solidation) Act, 1908, the amount of the present issue being £500. Property 
charged: The company’s property, present and future, including uncalled 
capital, No trustees, 


Brilliant Sign Co, (1907), Ltd.—A memorandum of satis- 
faction in full on September 9th, 1915, of charge dated April 12th, 1912, 
securing moneys from time to time advanced, has been filed. 


Brisbane Electric Tramways Investment Co., Ltd. 
(67,853).—Capital, £975,000 in £5 shares (75,000 pref.). Return dated June 


9th, 1915, All shares taken up. £5 per share called up on 30,024 ord.; 
£150,120 paid; £824,880 considered as paid on 75,000 pref. and 89,976 ord. 
shares. ortgages and charges: £450,000. 


African Direct Telegraph Co., Ltd. (21,895).—Capital, 
£300,000 in £10 shares. Return dated June 23rd, 1915. 23,600 shares taken 
up. £236,000 paid. Mortgages and charges: Nil. 


Babcock and Wilcox, Ltd. (65,805).—Capital, £1,960,000 
in £1 shares (100,000 5 per cent. pref., 200,000 5 per cent. second pref. and 
1,660,000 ord.). Return dated May 12th (filed June 24th), 1915. 100,000 6 per 
cent. pref., 178,356 5 per cent. second pref., and 1,660,000 ord. shares taken 
up £1 per share called up on 360,000 ord. and 178,356 5 per cent. second 
pref.; £538,356 paid; £1,400,000 considered as paid on 100,000 6 per cent, 
pref. and 1,300,000 cord. Mortgages and charges: Nil. 


CITY NOTES. 


Halifax and Bermudas Cable Co., Ltd. 


Av the annual meeting held on the 16th inst., at 33, Old Broad 
Street, E.C., the directors reported that the net result of 
working for the year ended June 30th, 1915, was an available 
balance of £10,679, as compared with £10,188 for the previous 
year. An interim dividend of 3 per cent., free of income tax, 
had already been paid, and it was now proposed to make a 
further equal payment, free of income tax, leaving £7,679 to 
be carried forward. The balance to credit of revenue account, 
which was last year £11,459, has been debited with £1,500 
applied to dividend, and with £7,589 expended in repairs and 
renewals during the year, and credited with £7,679 surplus 
revenue of the past year, and it now stands at £10,049. 
During the year the company’s cable has been interrupted on 
three occasions—by a fishing boat’s anchor, by a dredger, 
and finally by chafing in deep water, where it was found to 
be in good mechanical condition. The expenditure on repairs 
has consequently been very heavy. The £7,589 mentioned in 
the previous paragraph was the cost of the first, second, and 
part of the third interruption. The balance of the cost of the 
third accident has not yet been ascertained. The shareholders 
were asked to approve the establishment of a pension scheme 
for the staff in accordance with the details of a plan sub- 
mitted to the meeting. 


Direct West India Cable Co., Ltd. 


At the annual meeting held on September 16th, at 33, Old 
Broad Street, E.C., the directors reported that for the year 
ended June 30th, 1915, the net result was an available balance 
of £13,553, as compared with £7,866 for the previous year. 
An interim dividend of 3 per cent., free of income tax, had 
already been paid, and it was now proposed to make a further 
equal payment, free of income tax, leaving £11,753 to be 
carried forward. The balance to credit of revenue account, 
which was last year £54,989, has been debited with £900 
applied to dividend, ‘and with £2,522 expended in repairs and 
renewals during the year, and credited with £11,753 surplus 
revenue of the past year, and it now stands at £63,319. The 
company’s cable was for a few days interrupted near Jamaica 
by earthquake; otherwise the cables have worked efficiently 
during the year. During the vear the remaining debentures 
(£8,000) have been paid off. The shareholders were asked to 


approve the establishment: of a pension scheme for the staff ° 
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In accordance with the details submitted‘ to the meeting.’ © 
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United Electric Car Co., Ltd. 
Mr. R. B. BarninaHam presiding recently at the annual meet- 
ing of this company said that the year had been a most trying 
and ‘anxious one, the outbreak of war having caused practi- 


cally cessation of their ordinary trade... Corporations were 
not ordering new cars, and some for which they had tendered 
had been hung up indefinitely.. During the year they had 
received a fair amount of Government work, but in the face 
of keen competition the prices were cut very fine and the 
profit was very small, while’ in some cases there would be 
small losses. ‘They had heard about Government work making 
fortunes, but that had not been their experience so far. Large 
numbers of firms, having had their normal trade held up, 
were only too glad to cut in low for Government work to keep 
their men together; for the same reason, they themselves 
would endeavour to get as much work as possible. Since the 
outbreak of war 130 employés (about 25 per cent.) had joined 
the Army. The result of the year’s working was a net profit 
of £8,552, a decrease of £7,500 as compared with last year. 
They regretted that they were unable to pay a dividend on 
the ordinary shares this time, but under all the circumstances 
the result was a favourable one. The depreciation and general 
reserve was now over £27,000, an increase of £20,000 in four 
years. It was a marvellous tribute to the stability of English 
finance and commerce and the wisdom of the authorities and 
banking institutions of this country that after thirteen months 
of war there had been no panic or financial disaster, although 
there must have been many losses. Nobody could tell what 
was going to be the end of all this enormous war wastage and 
unremunerative expenditure. It was bound to cripple the 
country’s trade and finance for years to come. They had suffi- 
cient work, chiefly from the Government, to keep their present 
staff going for the next few months, but the outlook could 
not be called a bright one. 
The report was adopted. 


Shawinigan Water and Power Co.— The directors 
announce a dividend of 14 per cent. on the common stock for the 
quarter ending September 30th. 


Globe Telegraph and Trust Co., Ltd,—The directors 
announce a first interim dividend of 2s. per share, free of income- 
tax, on the ordinary shares, ' 


STOCKS AND SHARES. 


TUESDAY EVENING. 


The proposals of the Chancellor of the Exchequer in the 
new Budget, drastic as they are, have hardly gone to the 
lengths predicted by some of our pessimists; and the mere 
fact of their being known is a certain relief to the many who 
feel that suspense is a worse evil than realisation. From the 
Stock Exchange point of view, the additions to the income 
tax are an unfavourable factor, so. far as gilt-edged issues are 
concerned. Prices of most of these securities are pro- 
tected, of course, by minimum quotations, but the new taxa- 
tion will add cogency to the pressure which is being brought 
to bear upon the Treasury for a revision, if not an entire with- 
drawal, of these minima. To meet the new taxes, many 
people will want to sell gilt-edged stocks, and that they cannot 
do so, because of the minimum prices established, is felt to 
bear very hardly upon certain cases. 

None of the stocks and shares with which these pages are 
concerned come under the particular classes upon which 
minima are fixed, but there is a sympathetic influence extend- 
ing from the one zone to the other.. Increased taxation, 
especially of the direct sort, means that the investor considers 
himself Justified in demanding a higher yield upon his securi- 
ties; and if the stocks from which he is accustomed to make 
his choice do not provide him with sufficient scope of selection, 
he turns his attention to others that return more, so that the 
better-class stocks, unsupported by their usual buyers, have 
to yield ground. as sellers come in, to find no buyers, except 
at much reduced levels, . 

The struggle that is going on between advocates of the 
voluntary and compulsory systems has had an unexpected 
effect upon Home Railway prices. Substantial shrinkages have 
occurred upon the speeches of Mr. J. H. Thomas, and his 
warnings that the railwaymen: for whom he speaks not only 
want more money, but are prepared to go to extreme lengths 
if conscription is to be introduced. On this, people started 
selling their Home Railway stocks, and all the strength which. 
animated the market two or three weeks ago went out of it 
for the time being. 

. Electric issues have given way with those of the Steam 
companies. The public will not look at any of them; and 
although prices are still above the general range touched ‘a 
month or two.ago, they are sorely disappointing to those who 
looked for continuance of the forward movement that: lifted. 
the prices out of their then slough.of despond. Metropolitans 
at 234 are a point down, and, asa matter of curiosity, it may- 
be pointed out that the stock now stands at much the same: 
level .as South-Eastern deferred and South-Western deferred. 
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The respective dividends for 1914 were 14, 1, and 1§ per cent. 
As the South-Western line will shortly deserve to be included 
in the list of semi-electric companies, we may remark that the 


yield at the present price is 7 per cent. on the money, while 


on Metropolitan Consolidated it is about 54 per cent. The last 
calculation, however, is worked out on the basis of the 1914 
dividends, but the declaration for the first half of 1915— 
namely, 1 per cent.—went against 14 per cent. in the pre- 
vious year. Underground Electric Incomes have managed to 
maintain their price with the loss of a point only. 

There are some who argue that, with taxation so heavily 
increased and living more expensive, the ordinarily cautious 
investor will be tempted to depart from his usual path and to 
seek for high-yielding stocks to mix with more steady-going 
investments, in order to average a better return than he is 
accustomed to look for in normal days. If this tendency 
should materialise, it would mean better prices for such stocks 
as Underground Incomes, and shares in markets for rubber, 
mining and oil shares. 

The Telegraph market keeps very steady in consequence of 
the dividends which are being declared. The Globe Telegraph 
and Trust will pay its usual 2s. per share, free of tax, at the 
end of the month. The Eastern has declared the regular 
dividend of 13 per cent. on the ordinary stock, free of tax, 
payable on the 15th proximo, and the Fastern Extension usual 
dividend is to be paid on the same day. The Direct West 
India Cable Co., in its report for the year ended June last, 
shows an available balance of £13,500—an increase of £6,700 
over that of 1913-14. The company proposes to repeat the 
interim dividend of 3 per cent., free of tax, and £11,700 will 
be carried forward. The Direct Spanish dividend of 2s. per 
share, tax free, and payable on October Ist, is the same as 
that of a year ago. These are decidedly satisfactory announce- 
ments; and that the money should be paid free of tax must 
be a cause of special gratification to shareholders, who feel 
the advantage of this to a much greater extent nowadays than 
they have ever done before. New York Telephone bonds fur- 
ther advanced to 983, but lost part of the improvement. 
Eastern Extension shares are better; Eastern ordinary is firm 
at 115. Both the Anglo-American Telegraph stocks have 
hardened. 

Marconi shares have been unaffected by an important 
arrangement notified last Saturday, to the effect that the com- 
pany is about to absorb one of its principal competitors—the 
the Poulsen system. It may be recalled that at the time of 
the Marconi scandal, the Poulsen system, which was run by 
the Universal Radio Syndicate, had decided claims to con- 
sideration. A syndicate representing the Marconi Co. is said 
to have made an offer which has been accepted; the Daily 
Chronicle is responsible for the statement. Under present 
Treasury regulations, it is not likely that anything will be 
done in the way of raising fresh capital for some time to 
come. American Marconis are a little better at 16s. 3d., and 
Canadas braced up to 6s. The recent excitement in connection 
with the American rate of exchange has somewhat died down, 
displaced for the time being by the interest taken in the 
Budget. 

Various electricity debenture stocks can now be bought to 
pay 5 per cent. on the money. There is, for example, a small 
amount of County of London 43 per cent. first debenture 
which can be obtained at 90, thus giving the round 5 per 
cent. yield; and several others of similar class are available 
to the buyer. So far as the share list is concerned, prices are 
dull. - County preference are 4 up, the remainder show no 
quotable change. Every now and then a small transaction 
takes place, but it is by no means easy to realise even the 
best-class shares just now. : 

Brazil Tractions at 474 are the fraction higher on the week, 
although ‘the rate of exchange has latterly shown a tendency 
to droop. In Mexicans, there is practically nothing doing; the 
deadlock at which affairs seem to have arrived shows no imme- 
diate signs of relaxation, although it is said in some quarters 
that ceaseless efforts are being made to discover some way 
out of the extraordinary impasse. Canadian industrials are 
decidedly strong; and any: company which is concerned, directly 
or not, with the making of munitions is enjoying a good 
market in the Stock Exchange. Private advices from British 
Columbia report that motor competition has recently been set 
up in Vancouver against the British Columbia Electric Rail- 
way Co., which concern, of course, has for some time past 
enjoyed a virtual monopoly of street transport. 

The manufacturing group is quiet. Henleys eased off to 
13}, but British Insulated keep firm at 10$. The armament 
division is a. little better, prices being helped by an unexpec- 
tedly good dividend and bonus—the latter in shares—from the 
Birmingham Small Arms Co. Nothing of importance is doing 
in rubber shares; prices keep hard on the whole, and there 
is a fair amount of trade going on. On the other hand, the 
copper group is depressed and weak, owing principally to fresh 


heaviness in the price of the metal. 


Russta.—The Russian Siemens & Halske Electrical Works 
made a profit of 785,627 roubles in its seventeenth working 
year (1914). A dividend of 6 per cent. will be paid. 

The Russian Tudor Accumulator Co. made a. profit of 319,690 
roubles in its seventeenth working year (1914). A dividend of 
9 per cent. will be paid. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home Companies, 


Price 
Dividend, Sept.21, Rise orfall Yield 
1914, 1915, this week. p.c, 


Brompton Ordinary .. eo 40 14 £613 4 
do. percent, Pref. .. ee - 416 7 
Charing Cross Ordinary ae 5 8: _ 613 4 
do. Pref. 44 33 6 00 
do. do, Oity Pref, 44 By - 600 
do. 4Deb, .. oe 80 6 00 
Chelsea... ee eo ee 44 617 8 
do. 44 Deb, .. oe oe 44 88 41710 
City of London .. 9 12% 
do. do. 6 percent. Pref. 6 611. 4 
do. do. 5 Deb... Ae 6 100 - 56 00 
do. do. 4% Deb. Aq 85 5 6 0 
County of London 10} 616 7 
do. do. 6percent,Pref... 6 104 +4 514 8 
do. do, I1stDeb. .. ee 90 5600 
do. do, Q@mdDeb .. .. 85 5 6 0 
Kensington Ordinary .. oe 9 740 
London Electric .. ee oo ee 4 1 _ 8 8B 4 
do. do, 6percent.Pref. .. 6 4 _ 6 6 4 
do. do, 4Deb... 60 5 00 
Metropolitan 2: - 700 
do, 4 per cent. Pref, - 6 0 0 
do. Deb. .. ee oe 70 5 00 
8t. James’ and Pall Mall 62 78 3 
do. do, do, Pref. 7 64 612 0 
do. do. do. Deb... .. 98 70 5 00 
South London... 5 2% 619.0 
South Metropolitan Pref. .. 7 614 0 
Westminster Ordinary... .. 9 6 - 618 4 
do, Pref. .. 4% 43 5 9 0 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel, Pref. .. «2 of 6 984 +4 620 
do, Def. .. ee 22 +2 616 4 
Chile Telephone .. ee 64 680 
do. Pref. .. oo 16 6138 4 
Eastern Extension oe 11Z +4 *615 0 
lo. 4 Deb, ee oe 4 80 +1 5 00 
Eastern Tel, Ord... oe 116 0 
do. 84 Pref. .. 66 5 6 0 
do. 4 Deb, oo ee ee 81 419 0 
Globe Tel, and T, Ord. .. ee es 6 93 _ *7 0 8 
do. ref, oo 6 80 
Gt. Northern Tel, ee eo 83 613 4 
Indo-Huropean .. os 40 60 610 0 
Marconi... ee +4 6 6 8 
New York Tel. 43.. ss oo os 44 98% +2 411 8 
Oriental Telephone Ord, eo «ce 10 148 
do, Pref, eo .6 1 ‘ 56 6 8 
Tel. Egypt Deb. .. ae 4 56 0 0 
United R. Plate Tel. .. e 8 6 *8 6 6 
do. Pref. co SS 4 627 
West Indiaand Pan, .. os 817 9 
Western Telegraph ee eo q 11 *617 0 
do, 4 Deb, * 81 416 6 
Home Ratts, 
Central London, Ord, Assented .. 4 70 -1 614 4 
Metropolitan ee eo 1 233 6 6 5 
do. District .. .. o Ni 14: Nil 
Underground Electric Ordinary .. Nil 1 _ Nil 
do, do. Income , 71 *911 8 
Forgien Trams, &0, 
Anglo-Arg. Trams, First Pref, se 83 7168 
do, Qnd Pref, .. ee 8+ _ 8Y 2 
do. 4 Deb. 13 6917 
do, 44Deb, .. 43 72 6 5 0 
do, 5 Deb. oe ee 5 74 _ 616 2 
Brazil Tractions .. 47h +4 4 
Bombay Electric Pref. .. ee 103 617 1 
do. 44 Deb. 87 6 30 
Mexico Trams .. oe NI 83 Nil 
do, 6percent.Bonds .. — 40 _ Nil 
do. 6percent.Bonds .. — 85 - Nil 
Mexican Light Common ee 25 Nil 
do. Pref. .. ee oo = 80 _ Nil 
do. lst Bonds .. 40 
Adelaide Sup. 6 per cent, Pref, 5 600 
do, 6 eb. ee oe oe 5 98 = 6 2 0 
MANUFACTURING CoMPANIES. 
Babcock & Wilcox eo oe 14 233 68 
British Aluminium Ord. on §& 1 4141 
do. Pref. 18/ 699 
British Insulated Ord. .. oe 1 714 
British Westinghouse Pref. .. oo «8 82/6 _ 976 
4Deb... oo eo 4 68 5614 4 
do. 6p. lien oo oe ae, 101 519 0 
Callende oe) ee ll 616 4 
0 net... 43 8 
do. 44 Deb. a 92 oo 417 9 
Castner-Kellner .. .. 16 8} 412 6 
Edison & Swan, £3 pd. .. sae, 11/- Nil 
do, do. fully paid oe 1 Nil 
a0, CS 58 618 0 
do.. do.. 5% Deb. oe 60 8 6 8 
Electric Construction .. eo 13/- 9 48 
Gen. Elec. Pref, .. 6 6 4 
Henley -.. 18: *B9 8 
do. Pref, 4 56 00 
do. 44Deb. .. ee os) 92 417 9 
India-Rubber eo ‘se ~ es 83 514 8 
Telegraph Con, .. « 2 81 7165 0 


* Allowance made for dividends being paid free of income-tax. 


Eastern Telegraph Co,, Ltd.—The directors announce 
a dividend at the rate of 34 per cent. per annum, less income-tax, 
on the preference stock for the quarter ending September 30th, 
and the second quarterly interim dividend of 1} per cent on the 
ordinary stock, free of income-tax. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING AUGUST, 1915. 


THE August returns of electrical exports business show a reduction 
of £25,000 as compared with the morth of July, and an increase 
of £107,600 on the total for August, 1914, which stood at 
£238,621. 

The decrease in the exports appears to have affected principally 
the wires and cables and mac sections, the latter of these 
being some £22,000 less than the July total, 


former being £212,414 for July, as against £202,490, and for the: 
latter £15,097 for July, as against £10,676. 

For August, 1914, the imports and re-exports were £87,031 and 
£10,001 respectively. 

The Scandinavian countries and India were our best customers. 
during the month, while New South Wales, New Zealand and 


Argentina were also large purchasers, 
The electrical imports from the U.S.A. show a falling-off of 


The imports and re-exports also show a slight falling off in 
value as compared with the previous month, the totals of the 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


£17,000, whilst those from Holland, France and Switzerland have 
increased, 


& 40g 9.1/8 ef Pl gs a3 
a |be ja | 
Russia, Sweden, Norway and Denmark... | 4,372 | 8,719 | 1,991] 67 | 3,848] 2,205 | 7,632] 1,803] 98 | 155 |17,560| 1,886 | 49,836 
German West Africa eee eee eee eee eee eve eee eee eee eee eee eee eee eee 26 eee 25 
Java and Dutch Indies ...| 5,539 | 684) ... 108} 347) 51] 1,107} | 7,988 
Be ium aoe eee eco eee eee eee eee eee eco eee eee see eee eee eee 
one: | 1, 470) 47 21} 21] 38,783} 3,105) ... | 1,426] 4,414 | 16,034 
Spain, Canary Isles and Spanish N. Africa... | 227 | 269 86} 656] 2,372) 388} 26 3 3,932 | 7,337 
Switzerland, Italy and Austria-Hungary ...| ... ss (| 1} 385 | 5,449 
Greece, Roumania, Turkey and Bulgaria ...| 555 ... 13} 219 | 1,259 
Canada and Newfoundland ... =... ove 72} 150| 1,126] 3,341} 1,443 | 24] |13,183 | 19,428: 
British Weat Indies and British Guiana eee 65 30 55 19 eoe |. eee oe eee a 10 20 15 15 229 
Mexico and Central America 6 19} 18 sco | | O88 998 
Chile eee eee eee eee eee eee 13 247 4 36 eee eee 14& eee 82 25 eee 68 623- 
Argentina | :1,138 | 4,872 | 1,232] 1,622 | 467] 1,786 | 3,845] 6,031] 438 | 127 | 2,856) 2,353 | 26,757 
Colombia, Venezuela, Ecuador and Bolivia... |... 85 80| 372 61 19 816- 
Egypt, Tunisand Morocco ... 174/1,565; 433) 221 | 192) 704; ww. | 505] 114 146} 4,101: 
British West Africa tse ase 50 38) 116) 86} 749 | 1,227 
Rhodesia, O.R.C. and Transvaal ... ... | 1,008 | 1,387 | 1,852] 1,893 | .. 450 | 1,059} 1564/1294] ... | 305 5 | 9,407 
Cape of Good Hope ... se 423] 855] 552] 656]... | 267 865} 63} 1,521} 29 66} 65 | 5,352 
Natal ... eee eee eee eee eee 402 4,042 466 309 . 65 5,64) 150 433 48 3,075 ove 14,631 
Zanzibar, Brit. E. Africa, Mauritius & Aden | 309 15 | 158} 306] ... 18 8} 268} 1,390 
Azores, Madeira and Portuguese Africa... 33 188 764) 292; 1,594 
French African Colonies and Madagascar... 10} 57 45] 217)... 42 390 
Japan and Korea 367 50 26 | 1,825}, 221 464} 1,210} 761 4,924 
India ... | 2,988 | 8,744 | 5,170] 2,202 | 128) 2,014 | 8,706) 2,614] 6,751 | 86] 597} 170 | 39,170 
Straits Settlements, Fed, Malay States and 
Hong “Gee. 78 | 247 16 363 186): <..-| .148.| °38 BO} 1,156 
Victoria wee | 1,068 | 3,919 | 1,736] 806] | 188] 2,668; | 2,998 | 25 | 3,687; 111 | 17,200 
New South Wales... | 250 | 4,458 | 1,928] 2,279 | 160] 1,163 | 4,328) 972) 1,787 | 239 | 2,80:| 1,729 | 22,094 
20] 1,394 | 209} 311] ... 82 910}... | | 28 | oe 4,569 
Tasmania eee eee eee eee eee eee eee 136 eee eee eee 579 eee eee eee eee 98 813- 
New Zealand and Fiji Islands wee | 887 | 1,913} 666] ...| 337] 7,011} 537; 8,961} 17 | 21,814 
Total, & [18,275 |52,768 |22,614/13,748 | 6,131/12,065 | 73,594|18,042/19,376 [1,000 |51,715/56,990 |346,31& 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
Russia, Norway, Sweden and Denmark ... | 868} 135 { 276] 173 | | 3,698 97 | 1,815 | 408 4,174 11,874 
rmany eee eee eee eee eee eee eee eee eee eee eee eee eve eee eee ¥ 
Holland... eee eee eee ece eco eee 3,115 eee 7,414 eee eee 489 eee 690 eee eee 11,708 
Belgium eee eee eee eee eee eee eee eee eee eee eee eee ese eee eee eee 
France | 190 | 9,890 | 59S | 9,977 11,419} STE «.. | 6,705 [3,907 310 19,452 
Switzerland ... eee, | 1,688 | 6,275 | 296 39 | 334 | 251 | 1,640] ... 62 |2,808 13,293 
26 | 2,158 | ... 945 | 790] .. | 110 1,212 5,241 
Austria-H eee eee eee eee eee eee eee eee eee eee eee eee eee eee eee : 
United States | 8,806 | 2,310 |3,066 | 1,305 [4,421 90 |39,296 [49,331 | 6,675 {13,289 4,961 133,550 
Total, & |10,840 117,116 /4,095 /12,011 16,347 | 926 146,439 /50,218 115,947 (20,522| 10,657 


Additional imports.—Spain, goods, £18 ; electrically driven machinery, £75 ; carbons, £3,088. Canada, goode, £89.; wires, £1,489 ; 
_ magnets, £272 ; machinery, £1,317 ; carbons, £903 ; telegraph and telephone apparatus, £171. : 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


| | so | eve | 399 | 1,215 


Various countries, mainly as above... a 


| 498 


262 


4,213 | 10,676 


Toran Exports: £346,318 


ToraL RE-Exports : £10,676 


ToTAL Imports: £202,490 


Notz.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain me amounts relating to “goods” otherwise unclassified, the latter, doubtlees, consisting of similar 
materials to those appearing in adjacent columus. Imports are credited to the country whence consigned, 
the country of origin. 
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THE BRITISH ASSOCIATION —III. 


FRIDAY, SEPTEMBER IOTH. 


On the Friday, Prof. Miles Walker read a paper 
to Section G on ‘“‘A Self-adjusting Commutating 
Device ’’ (of which an abstract appears on p. 414). 

Mr. Gerald Stoney, F.R.S., expressed the belief 
that the device might lead to important developments 
in improvements of commutation of continuous- 
current machines, which had been one of the bug- 
bears of electrical engineers. His own experience 
had been more particularly with turbo-generators, 
and the difficulties of commutation there had been 
very great indeed. He asked if Mr. Walker had ¢on- 
sidered the application of this device to turbo-genera- 
tors. 

Prof. Walker replied that the matter had been 
considered, but the device had not been applied te 
the turbo-generator. 

In the course of the discussion on Prot. Wilson’s 
paper on ‘‘ Exposure Tests on some Metals and 
Alloys,’”’ Prof. Howe spoke of the importance of the 


experiments. When they had to put wires out in the. 


open they very often put them up not knowing 
whether they were going to last or not; it was simply 
trialand error. He thought it would be a good thing 
if similar experiments to those just referred to could 
be made in different parts of the country; wires being 
placed simultaneously in cities, seaside towns, and 
country districts to see how they withstood exposure 
to ‘the different atmospheres. He thought every 
new alloy put on the market ought to be put with 
the others, so that it could be ascertained as soon as 
possible how it withstood exposure to the atmos- 
phere. 

Another speaker suggested that the wires exposed 


' should be of different diameters; and it was also 


stated in the discussion that the establishment of new 
chemical works in a district would affect the matter, 
and that things like that would have to be watched. 

Prof. Wilson agreed with the views expressed. 

The Mathematical Section discussed ‘‘ Thermionic 
Emission ’’—a hot subject on a hot day, said one 
speaker—and Prof. O. W. Richardson, F.R.S., who 
opened, said the conclusions at which he had arrived 
were that the effects attributed to thermionic emis- 
sion were certainly physical in some cases, probably 
physical in most, and possibly chemical in a few. 

In the same Section Prof. Pierre Weiss gave a 
highly technical paper on ‘‘ New Views of Mag- 
netism ’’; and Prof. W. B. Bragg, F.R.S., and Mr. 
W. L. Bragg dealt in interesting fashion with 
X-Rays and Crystal Structure.” 


SATURDAY, SEPTEMBER IITH. 


The most unfortunate part of the concluding ses- 
sion in Section G was the fact that, owing to the 
shortness of time, the authors of the papers were not 
able to do justice to their subjects. It is a common 
fault of congresses that timed programmes are never 
adhered to, and it is difficult to see how a better state 
of affairs can be secured. Speakers naturally follow 
most particularly those subjects that interest them, 
and the preparation of a timed programme is largely 
a task of speculative character—the times being allo- 
cated according to the interest of the papers as 
roughly judged in the minds of those having the 
arrangement in hand. The system invariably works 


-out in favour of the earlier speakers, and the last 


on the bill are, indeed, unfortunately circumstanced. 
The Section should have closed its proceedings by 
12.30, but it was after one o’clock before the closure 
was applied—and then one paper, ‘‘ An Investigation 
of the Thermal Conductivity of Thin Air Films be- 
tween Parallel and Metal Plates’’ (Mr. A. A. Grif- 
fith), was left out, in the absence of the author. 


Prof.’ E..G. Coker submitted the report of the 
committee on ‘‘ Stress Distributions in Engineering 
Materials.”’ 

The committee has been re-appointed and is to con- 
tinue its work. Prof. Coker said there was no reason 
why it should not become a permanent committee, 
because he did not think they would ever get to the 
end of the subject. Referring to a sample of steel 
which Mr. Mason produced, showing fracture 
parallel to the axis, Prof. Coker remarked that these 
cracks, and other similar evidence, were serious 
matters, which went to show that the material they 
had got was, perhaps, not ideal in regard to its con- 
dition throughout. They would have to be very 
careful in future to try to get the material absolutely 
identical in all respects, so that all the members of the 
committee would have identical material to deal with. 

Prof. Miles Walker, whose paper on ‘‘ Some Ex- 
periments to determine whether there exists Mutual 
Induction between Masses’”’ came. last, good- 
humouredly remarked that whereas the previous 
paper (on ‘*‘ Torsion Stresses in Framed Structures ’’) 
concerned matters represented by thousands and 
millions of pounds, and was of practical and 
immense value to those whose interests were in- 
volved in the expenditure, his own paper was one of 
those that were of no use whatever. Nevertheless, 
it represented one of the inquiries sometimes worth 
making, and somebody had to do the useless work 
sometimes. 

The President said that although Prof. Walker had 
got a negative result he was in much good company, 
and although a negative result was in some ways dis- 
heartening it contributed to science. 

Prof. Schuster said he thought the paper ought to 
have been given to Section A as well as Section G; 
those attending the Mathematical and Physical 
Science Section would have appreciated its import- 
ance. On the auestion of negative results, he agreed 
with the President. The pity was that there were so 
few people who had the courage to undertake re- 
search where ultimately they risked having negative 
results after a good deal of labour, and he was afraid 
many of those who tried—and he included himself— 
did not afterwards take the trouble to record the fact 
that they had had a negative result. One was really 
doing very great service to the scientific world by 
recording negative results. 

Dr. Hele-Shaw, in closing the proceedings of 
Section G, addressed himself particularly to Prof. 
Schuster (the Association President), and informed 
him that, from the engineering point of view, the 
opinion was that the Association had been justified 
in holding its meeting as usual. The matter contri- 
buted, to the practical science of engineering had been 
well worth the while, and had not been one whit in- 
ferior to that gained in previous years, when there 
was, of course, an absence of such difficulties as had 
faced them this time. 

Sir William Mather, in a paper read before the 
Educational Science Section on Saturday on ‘‘ Edu- 
cation and Industry,’’ said the relationship of the 
two was as close as that of soul to body. After a 
brief retrospective view of the subject, Sir William 
said we were still far below the standard our indus- 
tries required if we were to compete successfully with 
those of other countries. No provision had yet been 
made to continue the education begun in the elemen- 
tary schools through the years of adolescence; 
neither had any definite system of continuation 
schools for the manual worker yet been established. 
Dealing with the relations of employer and em- 
ployed, he remarked that.a more thorough and 
enlightened system of education would, in the course 
of years, render these relations free from the troubles 
they had had under present conditions. Trade unions 
and employers’ federations existed more for 
organised defence and resistance than for peaceful 
progress, and there was as little cause for capital 
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and labour to be divided as for a household to be 
divided against itself. The outstanding menace 
which imperilled our very existence as an industrial 
nation was the chronic separation of capital and 
labour into opposing camps. Until the necessity of 
perfect unity of interest, of motive, and of purpose 
was recognised and established we were building our 
industrial ‘edifice on sand; and it was eminently un- 
scientific to build on sand when rock was at hand. 

Principal Garnett, of the Manchester School. of 
Technology, spoke of the place of the technical school 
in this matter. 

Prof. Schuster referred to workers and evening 
classes, and remarked that it was only the most 
vigorous of working men who could take advantage 
of these classes. A large number of men who had 
been in the workshops all day were not, in the even- 
ing, in a physical condition to benefit from attend- 
ance at evening schools. He did not agree that 
there were insufficient trained men in this country. 
and en the tendency was rather to overtrain the 
mind. 

Mr. James Graham, of Leeds, said that the only 
rational and effective way to train the rising genera- 
tion of skilled workmen after leaving the elementary 
schools was to have half-time in the workshops and 
half-time in the technical schools between the ages 
of 14 and 18 years. 


GENERAL. 


As regards the meeting in general, the weather 
conditions in Manchester were ideal the whole time. 
There was no rain, an abundance of sunshine, and 
visitors to the city who expected to find what is com- 
monly spoken of as ‘‘ typical Manchester weather *’ 
were very agreeably surprised. While learned scien- 
tists were discussing the 8moke question, its effe: 
on the atmosphere, and, generally, painting wholly 
in black the city of Manchester, a warm and powerful! 
sun was shining outside, and Oxford Street was a 
thoroughfare of white dresses and straw hats. 

There were no excursions this year, and the 
President (Prof. Schuster), in his thanks to the city 
for its hospitality, mentioned that the hope had been 
expressed that the example set by Manchester in the 
matter of the absence of ‘‘ side shows ’’ would be 
followed in other places. 

Visits To Works. 

But while there were no organised excursions or 
social functions on the grand scale there were innu- 
merable invitations to members to visit works and 
warehouses of all kinds. Members were able to visit 
the electricity stations at Stuart Street and at 
Frederick Road, Salford; the testiig and stan- 
dardising department of the Manchester Electricity 
department at Ardwick; the British Westinghouse 
works at Trafford Park; the works of Messrs. 
W. T. Glover & Co., Ltd., Trafford Park; Electro- 
motors, Ltd., Openshaw; the Lancashire Dynamo & 
Motor Co., Ltd., Trafford Park; Messrs. Mather & 
Platt, Ltd., Newton Heath; and numerous engineer- 
ing works; while of the visits to textile factories re- 
ference may be made to the spinning and weaving 
shown at the Brunswick Mill of the Bannerman Mills 
Co., Ltd., which is now driven by electricity supplied 
by the Manchester Corporation, instead of, as 
formerly, by steam. 

Altogether the proceedings were educative and 
enjoyable, and the 1,400 or 1,500 members who 
attended—the number was well above the early esti- 
mates—will long retain pleasant recollections of the 
Manchester meeting. 

It may be added that Sir Arthur J. Evans has been 
appointed president for next year’s meeting, of the 
Association at Newcastle-on-Tyne, and Prof. W. A. 
Bone, Mr. H. N. Dickson, Sir Daniel Morris, and 
Dr. A: Smith Woodward have been appointed mem- 
bers of the Council. The 1917 meeting is to be held 

at Bournemouth. 


Industrial Harmony. 
(Concluded from page 361.) 


Mr. Wit Tuorne, M.P. (a representative of the Trade 
Union Congress), said he was prepared to agree to the sub- 
mission of disputes to the Industrial Council, or, better still, 
to a smaller committee or committees appointed by it. He 
was opposed to compulsory arbitration, and he advocated the 
idea of compelling masters and men to meet and discuss dis- 
putes before proceeding to the strike and lock-out. He would 
hike to see more conciliation boards set up. Much of the 
industrial unrest at present was due at bottom to the sharp 
rise in the price of commodities, in many cases without justifi- 
cation, and if the Government had dealt with the coalfields 
as they had dealt with the railways there would have been 
n» trouble in that sphere. Under the present system of pro- 
duction he could not see how they could harmonise the oppos- 
ing forces of employers and employed. They would not have 
the harmony they desired until there was a better distribution 
of wealth. The workers were convinced that they were not 
getting what they were entitled to. 

Sir Hucu BELL, the well-known ironmaster, said he thought 
the previous speaker under-estimated the participation of the 
working classes in the gross income of the country. In the 
steel industry, for example, from 70 to 75 per cent. cf the 
cost of steel was labour, and an advance of 10 per cent. on 
wages would wipe out the whole of the present profit. Im- 
provements in methods of manufacture would produce more 
profit on a smaller labour bill, and wages might be increased 
by giving to the workman his share of the increased profit. 
Unfortunately, the introduction of labour-saving devices often 
meant temporary disadvantage to the workers, and on that 
account it was resented, though its ultimate effects were 
beneficial to the workers. He commended ‘‘ compulsory con- 
ciliation’’ as a means of helping both sides in a dispute to 
see where their true interests lay. He and Mr. Thorne, he 
added, were at one in this, that they both desired to see 
labour getting its full share of remuneration, provided it gave 
in return full share of effort. 7 

Mr. Aubert Evans, of the Papermakers’ Union, spoke of 
the employment of women, and said there was a suspicion on 
the part of labour that when the war ended the employing 
class would take advantage of the chaos to filch from the 
workers advantages they had fought for for years. They were 
very anxious about the employment of women to do men’s 
work at lower wages. : one 

Prof. ScHuster (President of the British Association) re- 
marked that to say that labour and capital were working for 
the same end was merely to evade difficulties. They should 
not minimise the differences that existed. 

At the afternoon session on the same day, Mr. SNELL read 
a paper by Mr. G. P. Honpen on ‘‘ Ruskin’s Law. Govern- 
ment and Co-operation are in all things the laws of life; 
anarchy and competition the laws of death.” — 

_ Prof. HopnouseE said he understood industrial harmony to 
mean not merely a system in which people rubbed on with- 
out strikes and lock-outs, but he looked upon it as essentially 
one of co-operation in which each individual member of the 
community, in putting forth his best energies and developing 
his distinguishing capacities, served the common life. To 
apply that involved considerations of value and ends, and if 
they were going to undertake a systematic investigation into 
this ~question they must understand that they were dealing 
with the sphere not of pure fact alone, but with the sphere 


_in which fact and ideal came into contact. In many respects, 


as stated by previous speakers, the interests of all parties to 
the industrial bargain coincided. It was in the interest of all 
parties, for example, that production should be increased and 
that better processes should be introduced. But he did not 
think they must take too smooth a view as to the sphere of 
identity of interest in every case between the parties to the 
industrial bargain. He thought Sir Hugh Bell took some- 
what too easy a view. It did not so much matter to whom 
the increment of wealth at any given point went, provided 
that it was saved and that it was devoted to the development 
of industry; and it was conceivable that if, it went into the 
pockets of the workpeople or the State, for instance, it might 
as well be devoted to the production as when it went to the 


employer. 


Mr. JAMES JoHNsToN (Manchester) spoke of the influence 
of the co-operative movement in producing industrial har- 
mony, and gave details of the operations of the Co-operative 


Wholesale Society. 
The Rev. P. i Wake (Oxford) spoke of the importance 


of getting at the hard ultimate facts. It would be an enor- 
mous help if there could be established anything like approxi- 
mate agreement as to the fundamental facts underlying the 
industrial order. The reason why there were plenty of 
rumours of wars, but no really deadly wars, in the cotton 
industry, was that the cotton operative knew too much to 
have a really serious strike. A lot of cotton operatives had 
themselves an interest in some concern, and there were all 
sorts of means of knowing what was going on, and there, 
where they had the facts, they realised the position. But 
they did not fight; they recognised that the utmost they 
wanted was not worth fighting for. We were living in an 
intellectual chaos complicated by moral twists——twists of 
vision, and’ the one and ofly salvation was to get at the 
underlying facts by experience, by organisation, and by hard 
thought. 
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Mr. G. EB, Toocoop devoted himself to the question of trade 
union discipline. The trade unions, he said, had rules which 
made it clear that they recognised the duties of citizenship, 
the duties towards the employers, and the duties towards each 
other; and yet in practice those rules were not generally 
enforced. If a man absented himself from work without good 
reason, and by his action affected the earning power of other 
subsidiary workers, according to the rules of most trade 
unions he was liable to come under disciplinary treatment; 
but to enforce that rule would mean the creation of a large 
number of blackleg workers, and the trade union organiser 
naturally would hesitate before taking steps which would 
weaken his own power of bargaining. He suggested that 
industrial agreements should receive public sanction and be 
enforced by the whole power of public opinion expressed 


_ through the law of the land. 


Prof. Unwin (Professor of Economic History, Manchester) 
said the real practical point of difference between the cotton 
trade and the engineering trade lay in the fact that in the 
cotton trade the workers had secured a fairly complete control 
of the division of profits with the employers. There would be 
a possibility of increased production in engineering by dif- 
ferent methods of management. If the same degree of co- 
operation and control could be secured in that trade as was 
already secured in the cotton trade, a very large increase 
might be made in both wages and profits on a harmonious 
basis. The cotton industry, however, was on much more 
routine lines than the engineering trades, and improvement 
in production in the engineering trades would depend far 
more upon the improved efficiency of individual workers under 
scientific management. It.was possible for people in the 
cotton trade to watch profits and to secure their share, and 


that was not at present the case in the engineering trades. 


Mr. B. Extincer (Manchester) expressed agreement with 
Sir Hugh Bell that for hope of settlement of the problem they 
must look to the idea of the benefit of both classes coming 
from the increased production of wealth. 

Mr. W. SmALLey (Castleton) spoke of the growth of trade 
unionism, and said that whereas there were now three million 
workers organised in trade unions, there were not more than 
a million five or six years ago. Where working people were 
unorganised there would low wages be found. 

_ The PRESIDENT OF THE SECTION then summed up. He pointéd 
in @ general way to some effects of the present war—notably 
the scarcity of food tending to rising prices, and making living 
more difficult through the lowering of real wages, the 
demands for war bonuses, and so forth—all tending towards 
industrial friction, and remarked that we might bear the 
inconvenience better if we were sure that it was a temporary 
thing for the war period. But the war had lasted sufficiently 
long to put a great deal of our industry on a war basis, and 
when we went back to peace then the converse change had 
to be made, and the probability was that the friction would 
b2 intensified. Upon the general- question under consideration 
he would like to ask them to take a wide general view, because 
he thought it was only in taking broad views—at the same 
time, not neglecting any essential details—that they would be 
enabled to advance this question. What particularly inter- 
ested him, personally, and what he thought was very fruitful 
in the debate that day, was that they had heard speakers 
who quite candidly ranged themselves on one side as employers, 
or on another side as representatives of organised labour, make 
a partial admission that there was a tendency towards a large 
measure of identity of interest between the two. That 
was extremely hopeful. The ultimate real earnings of labour 
were its efficiency earnings; but they found among the rank 
and file of employers and of labour quite a different point of 
view. They had the employer who thought cheap labour was 
best for him: on the other side they had the workman who 
confined his activity in endeavouring, as he said, to get as 
much out of the employer as he could. The difficulty was 
that in both those cases the question of efficiency earnings had 
been thrown overboard completely. One could not produce a 
panacea to deal with the matter. The best he could do was 
to suggest certain lines of action which he thought would 
conduce towards levelling up the laggards on both sides to 
the standard of the more intelligent and far-seeing. First of 
all, it might do no harm if both of them had a little more 
acquaintance with economic principles. In the second place, 
one could not help being immensely struck with what had 
been said about the avoidance of disputes in the great cotton 
trade, and the reason assigned for that; and he thought, 
taking that as a model, there would be an immense advantage 
if in-other trades there were the same mutual knowledge of 
the conditions of the trade, both on the side of the employer 
and on that of the employed. Such knowledge would enable 


-each to know something more about the difficulties of 


the other. He believed if the employer knew something 
intimately about how his people lived, and if, on the other 
side, the people employed knew something of the fight the 
employer often had to win so as to protect his own living 
and the living of those he employed, it would introduce the 
element that once was common in British industry, but was 
now becoming scarcer and scarcer—namely, a sympathetic 
appreciation of the prospects and the character of the work 
amongst those who co-operated in the work. This brought 
him to his third point, which, at the moment, might seem 
a little bit ideal. One would like to see both employers and 
employed taking pride in the work done. The spirit of co- 
operation and the pulling together and recognising that every- 


body had a share in the work achieved, would conduce to 
sympathy and, to a large extent, to the avoidance of friction. 
After remarking that the principles of co-operation and of 
profit-sharing, valuable, perhaps, in their own special sphere, 
would not alone lead to industrial harmony—they had their 
limits—the President observed that we had only just begun 
to see the benefit of conciliation, and there, again, we came 
to a point where there was a considerable amount of agree- 
ment between employers and employed—an agreement which 
found its echo in the striking phrase of Mr. Will Thorne, 
‘‘compulsory conciliation.”” It was quite easy to see what 
Mr. Will Thorne meant, and he (Prof. Scott) would like to 
draw special attention to the point that the really serious 
danger that he saw was not conflict between what was called 
Labour ‘and Capital, but a much more serious possible one 
of a conflict between different kinds of labour, and he was 
taking labour in the wide sense—every kind of worker that 
produced anything productive or rendered any economical 
service. Any internecine contest of that kind between labour. 
might produce very serious effects in our social structure. The 
nation as a whole had sufficient resources to deal with any 
attempt of that kind, and he thought he was right in saying 
that it was almost impossible for any lock-out or any strike 
to succeed if public opinion was definitely against it. Now, 
public opinion really had never had a chance of fully making 
itself felt. Public opinion must have knowledge, and it was 
through well-informed public opinion that useful influence 
could be brought to bear towards effecting a solution by the 
full discussion of the various points at issue. If that opinion 
was brought to bear as an ultimate court of appeal in a 
labour dispute, and if that court of appeal sided definitely in 
favour of one side, a very little experience would show it 
was not much good that side striking or attempting a lock- 
out, as the case might be. Not one of these things alone 
would do, but those he had outlined and others might con- 
duce very materially towards the prevention, or, at least, the 
modification, of economic friction. 


: War Credit and Finance. 

A valuable report on ‘‘ The Effects of War on 
Credit, Currency and Finance ’’ was presented and 
discussed on Friday, September 1oth, at the proceed- 
ings of Section F (Economic Science and Statistics). 
For the purpose of its investigation the ‘‘ Confer- 
ence’’ divided the whole inquiry into four heads, 
namely : —(1) The direct effects of the war on credit; 
(2) Public borrowing as affecting credit; (3) War 
measures and currency; (4) War and the mechanism 
of foreign exchanges. The members of the ‘‘ Con- 
ference ’’ felt strongly that the time was not ripe for 
the presentation of a final report. The present is 
only an interim report and, necessarily, incomplete, 
but it has the advantage of attempting to present a 
picture of momentous events drawn whilst most of 
them were fresh in the minds of those who had special 
opportunities for observation. It aimed at focusing 
a body of reasoned opinion upon the causes and 
proximate effects of credit movements during the 
first year of the war. ‘‘ However much present 
judgments may be shown by subsequent events to 
have been in error, in the opinion of the Conference 
it was essential that they should be recorded.’’ With 
the report in detail we need not deal here, but it is 
so useful a document, and on a subject which con- 
cerns us all, that we may indicate the nature of its 
contents. 

The more important emergency measures made 
during the year 1914 are summarised, as are also the 
direct effects of the war upon credit. The next 
section has sub-sections dealing with the following 
matters: —(a) Effect of assistance by the Govern- 
ment to banks and financial houses in August, 1914; 
(b) Was their hoarding owing to the war?; (c) 
Emergency measures to meet the need for currency ; 
(d) The extent to which these measures were effec- 
tive, necessary, or desirable; (e) Effect of increased 
paper currency on prices. The reference to public 
borrowing for the war as affecting credit is divided 
up thus :—(1) General effects of public borrowing on 
credit; (2) Effect of the regulations as to the issue 
of new capital; (3) Extent to which capital is with- 
drawn from enterprise; (4) Effect of borrowing in 
Great Britain by Allied Governments. War taxation, 


; 
& 
; 
4 
3 
a 
i 
i 
4 


er OD 


Vol; 77, No, 1,974, Seprameze 24,1915.) THE ELECTRICAL REVIEW. 


and the-war and the foreign exchanges, are the re- 
maining sections, and an appendix discusses the 
‘* Third War Loan.”’ The report in its concluding 
sentences says that economy should be enforced as 
well as preached, and ‘‘the lesson should be the 
easier in that Germany has already set an example to 
the whole world. But when all these palliatives and 
remedies have been adopted there is little doubt thai 
there will remain a great deal to be done, and our 
weapon for this purpose must be the raising of 
credits abroad.’’ ‘“‘ No one doubts that the British 
Government could raise money in the United States 
on favourable terms.” 


In the discussion that followed, Dr. Yves Guyor said that 
on the morrow of the war an enormous mass of fixed capital 
would have to be reconstituted, railways, houses, and working 
plant to be reconstructed. The needs would be great, the 
purchasing power small, and the cost would be increased by 
the high rate of interest, the difficulties of procuring working 
plant and instruments, the scarcity of labour, and fiscal sur- 
charges. The only means of repairing losses and increasing 
the economic power of a nation was to intensify production. 

Prof. Scorr (the Chairman) observed that he had come to 
the conclusion that if the country “put its back into the 
war’’ and if the cost did not exceed one thousand millions a 
year we could finance the war indefinitely. - 

Mr. DRUMMOND Fraser urged the need of a simpler form 
of Government investment; and Prof. Boyp DAWKINS was in 
favour of taxing war profits. Why, he asked, should not all 
profits made above a defined level go to the Government? He 
«lid not see the slightest difficulty in carrying out the principle 
which had already been applied by the vernment to the 
railways. He favoured the taxation of incomes below 
£160, and declared that on this proposal the working man was 
ready to do his bit financially in this great war. 


In the Economic Section on Saturday, September 
1ith, the Ven. Archdeacon Cunningham spoke of 
“* Economic Problems after the War.’’ An abstract 
of his remarks follows : — 


Economic Problems after the War. 
By W. CUNNINGHAM, F.B.A. 


(Abstract.) 


There can be no accurate forecast of the conditions after 
the war; but as we have borrowed largely and spent the 
money unproductively, there is sure to be a heavy burden to 
fall on some one, though we cannot foresee: exactly how it 
will be borne. We can only indicate hopes and fears as to the 
possibilities of the future. 

During the war there has been an immense outburst of the 
sense of national duty; we may hope that men will continue 
to view the affairs of the country with public spirit, and that 


the laissez faire school which identifies national prosperity with - 


the pursuit of private interesf® is dead. 

There has been a great increase of governmental activity, 
and the experiments made in regard to the nationalisation of 
railways and the fixing of prices and profits and wages by the 
State are remarkable. They make an increased sense of the 
nation as a unit, and indicate that cosmopolitanism has 
received a check. It is probable that each nation will be on 


the guard against the risk of being exploited by countries . 


which are more advanced industrially. Great Britain was 
enabled by the age of invention to use her industrial superiority 
so as to control the resources of other countries; and though 
Great Britain has now left her Colonies free to pursue their 
own development, German organisation and her careful appli- 
cation of science to industry have given her the opportunity of 
pursuing the same policy. 

It is of the highest importance that the problems of the 
increased burden caused by the war should be clearly stated ; 
and there may be some misgiving lest the habit of mind 
which has been recently cultivated by English economists is 
the best for dealing with broad issues. Both consumption and 
production are necessary parts of the economic process, but 
the war has shown once more the importance of production— 
the production of munitions and the organisation of employ- 
ment; the new school of economists, which gives an 
exaggerated importance to consumption and leaves production 
in the background, is not well fitted to deal with the ques- 
tions. Many economists before the war took a short-sighted 
view of ‘British interests, and helped to create the impression 
‘in Germany that Great Britain was so committed to neutrality 
that she would present no objection to the invasion of Bel- 
gium. By exaggerating the importance of consumption the 
same school of economists has given an apparently scientific 
basis to the claims of those who are taking advantage of the 
war to stand out for higher wages. In so far as the struggle 
at the Dardanelles has been due to political rather than mili- 


tary considerations they have laid undue stress on the possi- - 


bility of importing corn from the Black Sea, and have raised 
the question as to whether cheapness to the consumer may 
not be obtained :at too great a cost in lives. 


Manchester Electricity Supply Undertaking. 


In Section G, on Thursday morning, Mr. S. L, Pearce, City 
Electrical Engineer, read a paper on the Manchester electrical 
undertaking, with special reference to the projected Barton 
Power Station. The latter was fully described in our issue of 
January 8th, 1915, with illustrations. The paper was followed 
by a discussion, opened by the President of the Section. 

Dr. HeLe-SHaw, remarking upon the storage capacity for 
two months’ supply of coal, said that in these days, when it 
was necessary to think of the possible total stoppage of coal 
supplies, the provision of storage for so far ahead was a good 
thing. He could not see that it would have hurt the Ship 
Canal Co. at all to have made an arrangement with the Cor- 
poration Electricity Department respecting the supply of 
water for condensing, but, as it turned out, to have to use 
the sewage effluent at the electricity station was actually going 
to prove of distinct advantage to the sewage disposal depart- 
ment, 

Mr. J. G. Newsiacine (Chief Engineer, Manchester Gas 
Department) said he understood Mr. Pearce to say that he 
made his calculations of cost on coal at 9s. per ton. Did he 
think that price would ever be reached? As users of about 
half a million tons of coal per annum, the Gas Department 
never hoped to get it as cheaply as that. He thought the 
charge would be 50 per cent. higher than that for many years 
to come. 

Mr. GeraLD Sroney, F.R.S., said he had heard a good deal 
about the Barton power station, and he thought the lay-out 
was most complete; he did not see how it could be improved 
upon. The sizes of turbines Mr. Pearce had selected—135, 
KW. and 25,000 Kw.—were very suitable; 15,000-kw. turbines 
at 1,500 R.P.M. were very suitable at the present time, and 
about the maximum that was economical for that speed. But 
the sizes of turbines were going up so rapidly that doubtless 
by the time Mr, Pearce required his 25,000-kw. turbines, 
manufacturers would be in a position to give them. Up to 
the present no turbine had been constructed at more than 750 
R.P.M. of this size, although in America they had been made 
of 30,000 kw. at 1,500 R.p.M. With regard to measuring instru 
ments, it was most important in a power station to measure 
everything accurately; by that means alone could economy 
be obtained. Every stage in the process of producing elec- 
tricity should be absolutely measured and curves made, and 
then the matter could be watched and economies effected. 
Touching on the use of sewage effluent, Mr. Stoney asked if 
there would be any trouble wth the choking of the condenser 
tubes and getting a skin on them which would reduce the 
vacuum. Vacuum was everything in such a station for high’ 
economy in turbine work, and the turbines Mr. Pearce had 
chosen were going to be made, he believed, for the highest 
vacuum possible—somewhere about 29 in. He would also 


_ like to know whether there would be trouble about corrosion 


of the tubes due to sewage effluent. Another point was 
whether Mr. Pearce had made gy Capes for getting easily 
heavy parts of machinery into his engine room. e had 
allowed for removal from his engine room to his workshop, 
but was there any connection between that and the main 
lines of the country so that heavy machinery could be got 
direct into the engine room without serious handling? That 
was an important point in modern electric power stations, 
and one, he was sorry to say, in which many electric power 
stations were deficient. They ought to be able to lift straight 
off Reg truck to the place where they wanted the machinery 
to 


Mr. Pearce, in reply, said that he did not expect to be able 
to buy coal at 9s. a ton, but that was the figure yore in 
connection with the Parliamentary inquiry, and at that time 
there was certainly a reasonable page of getting coal at 
9s. a ton at Barton. He did not think there was a prospect 
of their being able to buy coal at 9s.per ton unless they were 
prepared to accept coal of very inferior quality, and that he 
doubted. The table he had shown, in which the price of 9s. 
was mentioned, was to indicate the difference between the 
conditions at Barton and at the Stuart Street Station, and 
if they had to pay 50 per cent. more for coal it would apply 
equally to Barton and to Stuart Street. The dearer the coal, 
the more Barton would score over the other one. With regard 
to Mr. Stoney’s observations, he was glad to have the endorse- 
ment of the correctness of proceeding with turbines of such 
output as had been mentioned at such high speeds. No one 
was more competent to pass opinion on that than Mr. Stoney 
No portion of the Barton scheme had been considered more 
carefully than the question of condensing water, and very 
elaborate arrangements would be made at Davyhulme (where 


. the sewage works were situated) to give the electricity depart- 


ment a purified effluent. ‘‘We have it on the highest 
authority,’ added Mr. Pearce, “that the effluent as we shall 
receive it will be better than the Ship Canal.” As regarded 
the condenser, they had had before them the possibility of 
having trouble with the water, and special designs had been 
introduced into the condenser to eliminate any of the possible 
dangers mentioned by Mr. Stoney, and also to facilitate 
matters. - Corrosion they did not fear at all. With regard to 
getting heavy machinery into the engine room, arrangements: 
were being made for a railway line to be brought in for that: 


purpose. 
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The Manchester Corporation Gas Undertaking. 


In the course of a collection of notes on this subject, read 
in Section G by Mr. J. G. Newsiceine, the author stated thai 
the gas works, established in 1817 by the Commissioners of 
Police, became the property of the Corporation in 1848, and 
were valued at £3,335,019; the debt outstanding had been 
reduced to about one million sterling, and nearly 33 millions 
of net profits had been applied to corporation purposes, while 
the price of gas was less than 2s. per 1,000 cubic feet. Enor- 
mous new works had been designed, including an electrical 
installation for generating the power required in the manufac- 
turing processes, and for the handling of the huge quantities 
of coal and coke, but owing to the war their construction 
had been deferred. 

After describing the important assistance rendered by the 
gas works to the State and to industry in general by the 
development of suitable methods of reclaiming by-products, 
the author stated that it could not be expected that the 
success of the department could. be maintained unless it 
were relieved of the burden of contributing large sums 
annually in relief of rates, at the expense of the gas consumers. 
Practically the only direction in which town gas could make 
material progress was in the replacement of smoky solid fuel 
with gaseous fuel, as the advent of the practical application 
of electricity had taken away the monopoly previously enjoyed 
by gas, and it was becoming more and more evident that each 
of these commodities had to a very great extent its own dis- 
tinct sphere of usefulness. During the period 1909-13, the 
increase in the use of electricity for power purposes was no 
less than 155.2 per cent., and the use of gas for cooking 30.18 
per cent., these being the directions in which the respective 
commodities had made the greatest progress. For private 
lighting, gas was practically stationary, showing an increase 
of only 0.2 per cent., while electricity increased 7.5 per cent. 
During the last decade the use of gas for cooking, heating, and 
industrial use had made good progress in Manchester, but a 
much lower price was necessary to encourage its more general 
adoption. 

In the case of a municipality controlling both gas and 
electricity supplies, Mr. Newbigging held that there was no 
reason why the former department should not eventually 
become the gaseous fuel supplier, and the latter the light 
supplier. ‘The fuel question was of great importance to the 
nation, and the gas industry had a better opportunity than 
any other of solving it, and with it the smoke problem, besides 
economising our coal resources and encouraging the growth 
of a variety of minor industries. 


A Self-Adjasting Commutating Device. 
By Pror. Mines WALKER. 
(Section G.—Abstract.) 


It is well known that a continuous current generator fitted 
with will not commutate very heavy over- 
loads, owing to the magnetic saturation which occurs in the 
iron of the inter-pole. When the excitation becomes very 
great the saturation of the iron interferes with the propor- 
tionality that should exist between the current to be commu- 
tated and the commutating flux. 

The rating of a frame, regarded from the commutating point 
of view, may be very much increased if for all loads the 
excitation of the interpole can be automatically varied so as 
to ae for all loads the,right commutating field. 

e paper describes a device tried at the Manchester School 
of Technology which automatically produces the right amount 
of commutating flux over very wide ranges of load. . So effec- 
tive is the correcting influence, even where the diverter in 
parallel with the commutating-pole winding is deliberately 
put out of adjustment, that, whether it be short-circuited or 
given a resistance equal to five times the proper resistance, 
the flux will be preserved at approximately the correct value. 

Each brush (say, the positive brush) consists of two parts, one 
part, A, fig. 1, being slightly in advance of the other on the 
commutator, and lightly insulated from it. The winding on 
fhe commutating pole has twice as many turns as one would 
ordinarily have, and the cross-section of the copper conductor 


Fig. 1. 


is only sufficient to carry one-half of the armature current 
continuously. Thus the weight of copper on the commutating 
ole is the same as on machines as at present constructed. 
e part of the brush B may be connected through a diverter 


, 


D, having the same resistance as the winding w, or the 
diverter may be dispensed with altogether. The direction of 
rotation of the machine is such that a point on the commu- 
tator passes first under B, then under A. . 
Assuming that the number of turns on the commutating 
pole is such as to give the right commutating flux when half 
current is passing through them, then it will be found that 
the current will divide evenly between brushes A and B, 
because the correct excitation of the commutating pole gives 
an even distribution of current over the face of the compound 
brush AB. If, however, the number of turns in W is too great, 
there is a tendency to over-commutation; that is to say, the 
current in B becomes greater and the current in A less. This 
has the effect of automatically weakening the commutating 
pole, and the pole remains of just such a strength as to bring 
about the required distribution of current between A and B. 
It wil be found on machines of ordinary rating, and more 
particularly on machines of very large rating, that the “‘ cor- 
recting ’’ voltage between A and B necessary to bring about a 
suitable division of current between the two brushes is 
normally very small, being of the order of .5 volt, whereas 
the voltage which can be generated between A and B by a pole 
being too weak or too strong may easily amount to 5 volts or 


% 


Fic. 2.—TyrE or BrusH FoR DouBLE BRUSHES. 


more. Thus a very little disturbance in the equality of loading 
on brushes A and B is sufficient to yield the desired ‘‘ correct- 
ing ’’ voltage. 

lf for any reason the commutating pole tends to become 
too weak, owing, let us say, to the saturation of the iron of 
the pole, the induction of the armature coils carries the current 
forward to brush A, and tends to increase automatically the 
excitation of the commutating pole. 

We can imagine an extreme case, though it would be diffi- 
cult to attain in practice, in which the whole of the current 
would be carried forward to brush a. This would give an exci- 
tation on the commutating pole equal to double the excitation 
that would be obtained with the same load on an ordinary 
machine. We see that right up to this extreme case we would 
obtain good oo to say, up to the point at 
which the saturation of the le required a doubling of the 
ratio between commutating pole ampere-turns and armature 
current. 

_ The other brush (say the negative brush) may be either a 
simple one or it may be divided into brush a’ aud B’. In this 
case half the commutating poles would be in series with A 
and the other half in series with a’. A number of experi- 
ments were carried out by Mr. H, G. Bell on a 125-xw. 
220-volt continuous-current generator in order to determine 
the amount of “‘correcting”’ voltage that could be obtained 
between brushes A and B. The brush-holder employed is shown 
in fig. 2 and the result of the experiments in fig. 3. The plan 
adopted was to change the resistance of the diverter D. The 
change of the resistance was not accompanied by a corres- 
ponding change in the current flowing through the diverter, 
there being only comparatively small change in the value of 
the current taken by A and B, and this small change affected 
the excitation of the commutating pole to such an extent as 
to generate between A and B a “‘correcting”’ voltage, and this 
voltage forced the current through the higher resistance of 
the diverter. 

In fig. 3 are plotted the values of the ‘‘ correcting ’’ voltages 
at different loads for the different resistances of the diverter 
marked on the curves. Suppose that a current passing through 
w brings about a commutating pole strength which tends to 
divide the current so as to give Ty amperes to B and I, amperes 
to A. Let the resistance of the diverter by Rx and the resist- 
ance of W be Rw. Then if Ig Rp =I, Rw. there will be no “ cor- 
recting”’ voltage. If the value Rp be less than necessary for 
this equation, we will have what is called a ‘‘ negative’’ cor- 
recting voltage, and if it be greater we will have a “ positive”’ 
correcting voltage. 

It will be seen that if there were no saturation of the com- 
mutating pole the value of Rp, which would require no “ cor- 
recting ’’ voltage, would be a constant. As soon as saturation 
occurs this ideal value of Rp is increased, as can be seen from 
the way in which the positive curves in fig. 3 turn over with 
increase of load. 
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A number of oscillograms were taken by Mr. Bell showing 
the behaviour of a generator provided with the correcting 
device described in this paper, and without the correcting 
device. It was found that with the correcting device the 
machine would. take nine times full-load current without spark- 
ing, whereas with a normal adjustment of the diverter the 
machine: sparked badly at a lower load. “ 

500-kw. 500-volt rotary converter, built by the British 


0 


Fia. 8. 


Westinghouse Co., was fitted with the double-brush gear 
arranged as in fig. 1, and was found to give most excellent 
results. The machine was loaded by circulating the power 
through a 1,000-kw. converter provided with an alternating- 
current booster. It was found that with 3,000 amperes flowing 
(the largest current which could be circulated through rotaries 
and transformers with the existing arrangement) the commu- 
tation was sparkless, The device is being at present installed 
on @ 1,500-Kw. rotary converter, on which the commutating 
conditions would otherwise be rather difficult. 


Fic. 4. 


An alternative arrangement is shown in fig. 4. Here the 
current coming from B passes round the coil w, so as to give 
sume opposing ampere-turns on the interpole. If the w 
turns are sufficiently great to wipe out the w turns and give the 
required excitation, then the arrangement works as described 
in connection with fig. 1. If it is desired to keep w and w 
the same, then the extra turns c can be added as shown in 
fig, 4. It is found in practice that the simple arrangement 
shown in fig. 1 is quite sufficiently effective mm practice. 


The Control of Fuel Consumption. 


In the Chemistry Section, on Wednesday, September 8th, 
Prof. W. A. Bong, presiding in the absence in Flanders of 
Prof. H. B. Baker, discussed the great national importance of 
« more scientific control of fuel consumption and the utilisa- 
tion of coal generally, with special reference to the situation 
created by the European conflict. He said that notwith- 
standing the fact that we were raising annually in the United 
Kingdom some 287 million tons of coal, of which 189 million 
tons were consumed at home, more or less wastefully, it was 
surprising how little had been done by the scientific commu- 
nity to impress upon the Government and the public the 
importance of establishing some systematic control or investi- 
gation of fuel consumption in all large industrial areas. 

The contending armies depended upon certain distillation 
products of coal for their supplies of high explosives, and there 
was little doubt in his mind that Germany’s violation of the 
neutrality of Belgium, and her subsequent seizure of that 
country and of a large tract of Northern France, had more 


than a purely political or strategic significance. She doubt- 
less wanted also to seize for herself, and at the same time 
to deprive her enemies of, coalfields lying just beyond her 
own borders which were capable of furnishing abundant sup- 
plies of coal admirably adapted for yielding the raw materials 
for the manufacture of high explosives. 

Fuel economy and the proper utilisation of coal, whether 
in connection with manufacturing operations or domestic 
heating, would become one of the most important national 
questions during the trying years that would follow hard 
upon this war; because of all directions in which national 
economy could be most healthfully and advantageously exer- 
cised, this was perhaps the most obvious and prolific. It was 
tolerably certain that, with an efficient and systematic public 
supervision of fuel consumption, we ought to be able, even 
with existing appliances, to save many millions of pounds 
of our annual coal bill, and with improved appliances still 
more millions, a saving which would. in the long run redeem 
a considerable amount of the War Loan, which had been 
much more easily raised than it would be repaid. 

He feared that not only were chemists for the most part 
lamentably ignorant of the nature of coal, and of modern 
technology, but they had been for many years past so indiffer- 
ent about such questions that they had been content to leave 
them almost entirely to engineers, who, as a body, were 
notoriously deficiént in chemical sense and experience. Nearly 
all that the modern student of chemistry was taught in our 
academies about combustion was known to Lavoisier, and 
he questioned whether in the majority. of our University 
laboratories any investigation upon coal or combustion was 
ever undertaken. And yet the subject was full of the most 
fascinating and fundamental theoretical problems, for the 
most part unsolved, and the nation consumed every week as 


“much coal as could be exchanged for the whole quantity of 


aniline dyes used by its textile industries in a year. Moreover, 
such advances as had been made in recent years, and they 
were by no means inconsiderable, had nearly all been in the 
direction of the wider application of gaseous fuels, yet in 
how many of our University laboratories was even gas analysis 
taught, or how many of our schools of chemistry provided 
systematic courses in the chemistry and manipulation of gases, 
without which no professional training of industrial chemists, 
however much research work it might include, ought to be 
considered satisfactory? 

Alluding to the carbonisation of coal, he suggested that 
public interest would justify the Government in fixing by law 
a reasonable time limit beyond which no beehive coke oven 
installations would be allowed to remain in operation, except 
by express sanction of the State, and then only on special 
circumstances being proved. There was also much need of a 
better and more systematic chemical control, in the public 
interest, of by-product coking plants. He suggested that the 
Government be memorialised with a view to the establishment 
of a central organisation for the supervision of fuel consump- 
tion and the utilisation of coal, somewhat on the lines of the 
existing alkali works inspection, which had been so beneficial 
to the chemical industry. In connection with such an organi- 
sation there might be undertaken a much-needed systematic 
chemical survey of British coalfields, as well as experimental 
trial of new inventions for fuel economics. . 

(We are indebted to the Yorkshire Post for the foregoing 


report.) 


A Note on “ Earth Resistance.” 
By Pror. E. W. Marcuant, D.Sc. 


(Section G.—Abstract.) 


In connection with the,wireless station at Liverpool, some 
experiments have been made recently on the resistance to 
earth of three different types of earth plate. The earth most 
used was the water-pipe system of the building; in addition 
to this, an earth was formed by 14 2-in. cast-iron pipes, 
pointed and driven about 1 ft, into the ground, which, in 
preeey, is a good yellow sandstone; a third earth was. 
ormed by a copper plate 1 ft. 6 in. wide and 4 ft. 6 in. long, 
buried vertically at a depth at the lower edge of 6 ft. below 
ground, to which were riveted two copper strips, laid at a 
depth of 6 ft., each 1 in. wide and 40 ft. long. In both cases 
described the earth was made by burying the plates direct in 


the wet sandstone, without a surrounding volume of coke — 


such as is usually recommended. - 
The specific resistance of the sandstone, when excavated 
from the soil and firmly pressed into a wooden box with 
copper plates at opposite faces, was 375 ohms per foot cube, 
the percentage moisture in the sand being 10 per cent. By 
measuring between these earths in succession the resistance 
of each of the three can be estimated. The following results 
were obtained :— 
Earth resistance of copper plate and strip ... 
Earth resistance of iron pipes 
Earth resistance of water pipes 


After a very dry spell of weather the earth resistance was 
found to be about 6 per cent. greater than it was after the 
usual rainy conditions had prevailed for some weeks. 


6.1 ohms. 
42 


if 
f 
yf 
g 
t 
AWA 
| 
> Baga 
w'| 
| 
4 
- 
i 


416 


THE ELECTRICAL REVIEW. [vol.77. No, 1,974, SuPrempmr 24, 1915. 


LEGAL. 


ConTRact DIFFICULTY WITH INTERNED PATENTEE. 


In the Patents Court on Thursday last week, Messrs, J. Warner and 
Sons, Ltd., of the Spitalfields Bell Foundry, applied for power to 


manufacture an appliance for ringing church bells by electricity, . 


under patents 27,457 of 1907 and 19,199 of 1910, in the name of 
Catl Herrde, of 33, Great Queen Street, Holborn, who is interned 
in a concentration camp. 

for the applicants Mr. Ernest de Pass, chartered accountant, 
appeared, and Mr. A. Helbing watched the proceedings for the 
‘patentee, 

Under the patent, the hammer is suspended within the bell, 
requiring no counterweight or spring to balance it, and the entire 
weight is available to ensure a powerful stroke. Prior to this 
patent the difficulty with electrically-actuated bells had been that, 
when the hammer struck, contact for the next cycle was made too 
soon, so that the armature exerted a retarding action on the 
‘hammer, which weakened the stroke and diminished the power of 
lifting the tongue. The patent interposes between the hammer 
and the armature means to prevent the circuit being closed pre- 
maturely, and contact for the next stroke is made at such a time 
that the effect of the electromagnet is not to diminish the impact 
.of the hammer. A spindle carries one slow wheel and one fast 
wheel, the former actuating a contact device, and the whole 
operated by the swing of the hammer. The switch arrangement 
consists of a falcrumed bar operating a swinging contact piece, and 
actuated by a rod, receiving motion from the armature, A key- 


” ‘board may be fitted, with which tunes can be played electrically on. 


any number of bells; the keyboard, by reason of its electrical 
operation, may be placed in any part of a church or building away 
‘from the belfry. The regulator patent is a dial, with attachments, by 
«which, on placing a pointer at any number, the number of blows, 
from 3 to 80 per minute, may be struck upon a bell. . 

Applicants’ licence was handed to the Controller of Patents, 
Mr. Temple Franks, by Mz. DE Pass, who stated that while hold- 


-ing exclusive licence from the patentee they were not certain that 


their contract gave them power to manufacture. Under a certain 
clause Mr. Herrde had hitherto supplied all the electric fittings. 
Farther, they were troubled as to whether any queation could be 
raised of trading with the enemy. The applicants asked the 
Patents Court and the Board of Trade for power themselves to 
‘manufacture, They were prevented from fulfilling orders they 
in hand, 

The CONTROLLER said it looked as though the patentee granted 
‘he company power to sell, use and exercise the patent rights of 
the invention, and there was a further clause which referred to 
“ manufacturing, selling and disposing of bells.” This seamed to 
indicate that the right to manufacture was given in terms, but a 
later clause bound Messrs. Warner & Sons to place with the 
patentee orders for electric fittings to the amount of a certain 
sum per annum. That was wholly inconsistent with the right 
which seemed already to have been given to manufacture. The 
licensees were to be entitled to the.sole right to manufacture in 
the event of the death, retirement, or bankruptcy of the patentee, 
or in default of his keeping the patents and inventions in full 
force and effect. 

Mr. DE Pass observed that the licensees had paid patent 
senewal fees in the patentee’s default, and they said that he had 
broken his agreement. 

The CONTROLLER said he must take the view that under the 
contract the applicants had power to manufacture. 

Mk. DE Pass said another question was raised. They could do 
nothing without the tools, drawings and patents for electric 
fittings, which were at Herrde’s office, and these the landlord had 
seiz2d for rent. He also said he had made advances to the 
patentee in respect of working. 

Mr. RoBERT WARNER, managing director of the applicant firm, 
stated that they had sold a considerable number of the apparatus, 
and desired now to manufacture for themselves. 

The CONTROLLER, delivering judgment, said: As far as the 
-agreement is concerned, I think you may commence tomanufacture 
4o-morrow, but you cannot manufacture without tools. The land- 
lord may havea lien on them, and you must take legal opinion 
on your position there. It is possible after what you have said, 
and what you have paid, that you may have a prior lien. No 
question of trading with the enemy arises. As to agreements 
with alien enemies, generally speaking, the operations are 
suspended during the war. You cannot receive anything from 
him or pay him money. There is no need to ask the Board of 
Trade to annul the existing licence and to give you a new one in 
different terms, 


METROPOLITAN MUNITIONS CASE. 


On Monday, at Caxton Hall, at a local Court of the Metropolitan 
Manitions Tribunal, complaints were brought by a telephone 
manufacturing company, which is engaged upon war work, against 
eight of its employé:, alleging that on a certain night they took 
their meals at the wrong hours and absented themselves from 
i nportant work without leave. The matter is reported in Tues- 
day's Times. 

Mr. Burney, the managing director of the company, said that 
new hours and regulations were put in force as the result of a 
more complete night-shift. A deputation waited on the firm to 
protest against the new hours. The men on Friday, September 
10th, ignored the rules, got their money, and did not come back. 
They were still out. 


_ of the men would be fined £1 each. 


Mr. SWALEs, a representative from the men’s Union, said they 
were not objecting to long hours, but to the alteration of hours 
for meals. The proper method in the case of a dispute was for 
the Board of Trade to be acquainted with the facts, or, in a con- 
trolled establishment, the men should have due notice of any 
change and an opportunity of discussing the matter. 

. Mr. Burney said that the matter had been taken to the Board 
of Trade, but the men had held a pistol at the employers’ heads. 

The PRESIDENT said the Court was satisfied that the rules became 
known to the men early in the controversy. It was a pity they 
took that high-handed action. It was a serious offence, and seven 
The eighth man, who had 
since returned to work, would be reprimanded, 


NEW PATENTS APPLIED FOR. 1915. 
; (NOT YET PUBLISHED). 


oo expressly for this journal by Messrs. W. P. THompson & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


12,730. “‘ Bipolar electrode electrolyzers." G. G. HEPBURN. September 6th. 

12,747. ‘ Protective devices for electric systems.’ BRITISH THOMSON- 
Houston Co., Ltp. September 6th. (General Electric Co., United States.) 

12,748. ‘‘ Dynamo-electric machines.” H. City. September 6th. 

12,772.. ‘‘ Electrical switches.” A.C. Wynne. S ptember 7th. (Complete.) 


12,781. ‘‘ Electric lighting of vehicles.” P. F. Smita & V. S. ROBINSON. 
September 7th. 


12,792. ‘‘ Electric lamps.’? British THomSon-Houston Co., Ltp. Sept 
7th. (General Electric Co., United States.) 


12,798. 7. electric lamps.’’ L. Simonorm & E. Simonorti. 
th. pl 


12,810. ‘‘ Controllers for electric motors.” H. E. Dry. September 7th. 
(Convention date, September 29th, 1914, United States.) (Complete.) 

12,834. ‘‘ Method of generating -high-frequency electri te F 

12,848. ‘‘ Trolley heads.” G. R. Taytor. September 8th. 

12,868. ‘‘ Electric motor control systems.’’ British THomson-Houston Co., 
Lrp. September 8th (General Electric Co., United States.) 

12,869. ‘‘ Microphonic detectors.’ Western Exectric Co., Ltp., & G. H. 
Nasu. September 8th. 

12,876. ‘* Method of and means for the electrolytic production of gaseous 
fuel for interngl-combustion engines and other. purposes.” Cowltnc. 
September 8th. (NL. Cowling, British Expeditionary Force.) 

12,882. ‘‘ Production of continuous electrical oscillations.’? MARCONr’s WikRE- 
Less TELEGRAPH Co., Ltp., & G. M. Wricut. September 8th. 

12,883. ‘‘ Electro-mechanical locks for the gates or doors of electric lifts and 
the like.” M. D. Scorr. September 8th. 

12,924. ‘‘ Electric heating apparatus.” G. Patr & A. R. Woop. September 
9th. (Complete.) - - 

12,936. ‘‘ Apparatus for use in connection with secondary storage batteries.” 


O. September 9th. 
12,951. ‘‘ Electro-magnetically-controlled valves for use in connection with 
the electro-pneumatic, actions of organs and like musical instruments.” H. 


Wiis, JuN. September 9th. (Complete.) 

12,974. “ Electrical heat-diffusing apparatus for medical and other purposes." 
I. Gaunt. September 10th. 

12,984. ‘“‘ Electrical cooking apparatus and switchgear therefor.” F. S. 
Grocan & E. W. B. Burper. September 10th. (Complete.) 

_ 12,994. Electric lamps.” G. M. J. Mackay. September 10th. (Conven- 
tion date, September 12th, 1914, United States.) (Complete.) 

12,995. ‘‘ Electric lamps.” J. A. ORANGE. September 10th. 
date, September 12th, 1914, United States.) (Complete.) 

13,033. ‘‘ Means for transmitting signals electrically.” G. B. REEVE. Scp- 
tember 11th. . 


(Convention 


PUBLISHED SPECIFICATIONS. 


1914. 

7,821. ENcLosep Etectric Motors FoR DriviNG MACHINES UNDER WATEK 
Signal Ges. March 27th. (March 29th, 1913.) 

12,673. JACQUARDS, CARD-PUNCHING MACHINES, OR THE LIKE. Oéester- 
reichische Sieméas Schuckertwerke & Regal Patente Ges. May 22nd. (May 
30th, 1913.) 

17,246. TRANSMISSION OF ELECTRICAL IMPULSES OVER TELEPHONE AND TELE- 
G. Musso. July 2ist. 

17,328, MEANS For CONTROLLING THE Heatinc Errect oF ELEcTRIC HEATING 
Apparatus. A. F. Berry. July 2lst. 

17,329. Exectrica, Heatinc Apparatus. A. F. Berry. July 2ist. 

- 18,971. Exectric DistripuTion Systems. British Thomson-Houston Co., Ltd. 
(General Electric Co., U.S.A.). August 22nd. 

19,121. ExectricaL Continuity oF -ELECTRICAL CONDUITS AND OTHER TUBES. 
R. W. Perry. August 27th. . 

19,238. ELECTRO-MAGNETIC TRACK BRAKES. D. Storjohann. August 29th. 

19,290. Etectric Switcues. T. G. Nyborg. September Ist. 

19,316. INSULATORS FOR AERIAL STRAINERS OR THE LIKE, AND THE MANUFACTURE 
THEREOF, T. Sloper September Ist. 

19,483. Exectric TeLecrapHy. W. Judd, Davies & Eastern Telegraph Co., 
Ltd. _ September 5th. 3 

19,942. Exectric Heatinc For MetaL Workinc. British Thomson-Houston 
Co., Ltd. (General Electric Co., U.S.A.).. September 18th. 

21,157. Points, SwITCHES AND THE LIKE, OF TRACKS FOR ELECTRICALLY-DRIVEN 
Venictes. R. Cumming. October 19th. 

21,825. oF DyNAMo-ELECTRIC MACHINES. British Thomson-Houston 
Co., Ltd. (General. Electric Co., U.S.A.). October 31st. 

22,744. GRINDERS FOR COMMUTATORS OR DISTRIBUTORS OF FORD OR OTHER 
Motor-car Encines. W.-L. Ross. November 19th. 

23,182. Exectric Accumutators. G. Fuller, L. Fuller & G. J. A. Fuller. 
Nevember 27th.° 

23,628. MAGNETOS AND OTHER ELECTRIC GENERATORS. A. Keller-Dorian. 
December 5th. (December 6th, 1913. Addition to 8,931/14.) 

24,428. Sparkins Tester. G. W. King. December 21st. 


GRAPH Circuits oF HicH Exectrostatic Capacity. 


21915. 

58. MEANS FOR THE ELECTRICAL TRANSMISSION® AND Distant CONTROL OF 
MOVEMENTS, SPECIALLY APPLICABLE TO SYSTEMS FOR SIGNALLING ORDERS AND TIHi! 
LIkE. E. A. Graham & W. J. Rickets. January Ist. (Addition to 6,214/14.) 

450. PRocESS OF AND MEANS FOR MANUFACTURING CARBONS FoR Arc Lamps 
Compagnie des Charbons Fabius Henrion. January 11th. (January 13th, 1914. 
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